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LEARNING AND STABILITY' 

A Pbyciioi'iiybiological Analysis op a Casio of Motor 
Lioarninq with CuimcAL Applications 

GEORGE S. SWODDY 
India7ia Univcraily 
I 

The belief tlmC motor coordinations may have a diacoverable 
psychophysiology and the hope that a detailed analysis of one 
of the siinplcsb coordinations it is possible to keep under condi¬ 
tions of iulc(iu[itc scientific control may throw some light on the 
problem and bo of aorvieo in the clinical field have led to this 
investigation. It is evident to all workers in tho quantitative 
aspects of motor learning that few serious attempts hnvo been 
made to study tho physiaiogical side of tlic establishment of 
motor eodrdinations. As evidence of tliis fact one may note 
that one of tho most iiopular tlicorics of the process of motor 
learning as.sumes tliut the coordination rests o.ssentially upon 
the survival of good accidents. The fact that the loss of coor¬ 
dinations in an abnormal subject is today generally aocepted 
as another accident is to be expected. The application to the 
clinical field may he, in Che end, the beat teat of the validity of 
our aiiiilyaea of the mechanics of learning. 

An earlier ntudy of the author’s (Psycho. Ilev. Mono. Sup. 
No. 12-1) dealt mainly with the introspective and qualitative 
aspects of a ease of trial and error learning inthchuinan subject. 

‘ Tlii.s Hliidy tviiH cnrricil out in thcluhoraUt-y And paychniogicul clinio 
of the UnivoPHiLy of Ulivh. Thu writer very greatly iiuloblotl to 
I’rcsitldiiL (loorgci Tliomiw, of the University of Utah, wlio liiiH eiicour- 
ug('(I lliis r('Hn.arelt Ifirongli HiiecinI grniiL of liiiio and fiiiKlH, and to liia 
iiilvtuiecd HliidiiiiU who liiivu iiidnd Iho writer in oollneting llio data 
Ihroiigli iiulivicliiid exriniiiiiilioiui ever u period of aix ytoirH. 
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Tho present study will deni with the qunntitiitivc find clinicul 
aspects of this same problem. 

II, THE STAUILIMETBR 

Our analysis has involved the development of n hiRlily 
specialized form of mirror tracing. To get ossoiilial exjicri- 
mental controls we have had to perfect a mirror tracing device 
which we call the stabilimeter. In our experience no form of 



Pig. 1. Dhawinq or the TnAcma iNSTnuMBNT, Wiiioit Conbihth or a 
STA it-BHAfED Path Cot fhom a Sheet op UnAss 
The brass plates aro screwed to a heavy gloss plate. Tho starling 
point is S ond the sides of the paths are traversed in tho order indicated. 
Af Bf ond C are binding posts. This instrument is obsciired from direct 
tiflion by a soreon.. 

mirror tracing, as usually studied in laboratory classes, is at 
all capable of furnishing tho experimental controls necessary 
for a serviceable analysis of this coordination. The slabilimcler 
consists of a tracing instrument involving a path to be traced, 
a mirror producing a good image, a soft copper stylus to be 
used pencil-fashion for tracing the path, and an apparatus for 
counting the electric impulaea. The tracing instrument 
involves a sheet of brass, from which has been cut n star-shaped 
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ptith one-fourth inch in width. The brass sheet is mounted 
upon a heavy glass pinto. Niches nre cut in the sides of the 
path to prevent sliding of the atylua along the edge of the path* 
(ace fig. 1). The glass plate forming the bottom of the path is 
kept clean and without scratches. Electrical connectiona are 
made between the brass plate, the stylus and the electric 
counter, I'or the latter wo have used the Stoclting electric 
counter, and at times the Western Electric P.B.X. mc-sango 
register. Contacts iniule between tlie stylus and the brass 
plate are recorded by the counting mcehaniam. Time ia kept 
with a atop watch. Tlie oiic-hundrcd second type has been 
found the moat aerviceable. 

Aa indicated above, our subjects follow the path of the star- 
shaped design by means of the mirror image, the direct vision 
of hand and tracing instrument being obstructed by a screen 
80 placed as to give unobstructed mirror vision of the hand and 
tracing instrument but to obstruct the direct vision. 

III. CONTnOL TllUOUOtl IN3TnUCTI0N3 

Our fuBt experimental difliculty ia coneeriiod with the control 
of the subject's attitude. One subject who is told to ‘'trace 
around the path as rapidly as possible and make aa few errors 
as poanililc'’ will concentrate his attention upon tl\e avoidance 
of errors; while another subject, with the aiune instructions, 
may devote more of his attention to the securing of speed. The 
results in the two cases are often not comparable. Early in 
our work we found that attempts to juggle the two scores, time 
in seconds and contacts or errors, by methods involving 
iimDiematical devices, wore doomed to failure unlcs.s the.se 
methods involved the true mntlicinatical relation of the time 

* The oITeot of thcao iiicliM iH merely to force the subject out in the 
|)ftth and to (juickly aetiuire the coordination. All of the findings in 
tins iilmly liave Ijoori vcrilictl by checking agiiinat data Hccurecl from 
inntruineid.s with Hinootli edgas. The d&ta in tbo two iuwoh are entirely 
cuiiiiiarahle provided tlie e.xiierimenlcr hcch to it that tlic Ixif'imior <Ioo,s 
not ulido Ilia Htyhin iilonK the cdije of the path when tlu; Hlrainlit O(l|;oa 
aro iiaed. 'Du: niuhns force Lhenubjeut to adopt the Icnniini; attitude 
ut onco. 
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and error quantities themselves. This relationship was found 
as follows. 

We had observed that with the experienced subjects un in¬ 
crease in speed produced an increase in the nuiiiher of oirors 
or contacts. Mao, we found that if a number of hij^hly experi¬ 
enced subjects be selected and kept under the iiiKtructioiiH to 
"move around as fast as possible and avoid mnkiiiK eontaet.s 
as far as possible ” the average error scores und the average 
time scores will approach equality; that is, the time in seconds 
will equal the number of contacts. This gave us our pacing 
principle: the lime in seconds and the number of errors are kept 
approximately equal This device works splendidly. The in¬ 
structions are given as above and then the experimeutor eonlrola 
the subject so that the time in seconds and the error count are 
kept equal. A subject moving too rapidly for his highest 
efficiency will be recording too many errors in comparLson with 
the time he is taking, and is told to move more slowly and more 
carefully. If the subject has a time score greater than the 
error score he is told to move more rapidly. The pacing is 
done during the act of tracing and involves no interference or 
annoyance to the subject. 

IV. THE MEA.N1NG OP OUIl SCORES 

In addition to the securing of a constant attitude from the 
subject at all times and one that will be the same from one sub¬ 
ject to another, there is the question ns to the meaning of the 
time and error scores, This problem lies so near to tlmt of 
pacing that it will be discussed at this time. To avoid complica¬ 
tions arising from the learning process, we shall at present con¬ 
sider only highly experienced subjects who, for practical pur¬ 
poses, may be regarded as having reached the limit of their 
improvement. Whfen such subjects arc carried through a prac¬ 
tice involving a pacing for equality of time and error scores, and 
are then gradually changed over to emphasis upon OrVoidance of 
errors, it is found that the errors can be completely eliminated 
and the sum of the time and error quantities will remain a con¬ 
stant throughout the practice; in other words, the score (sum 
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of timo and orrora) may be rccliicod entirely to lime (see table ]). 
The revel',so process, of reducing the time taken while tlic errora 
arc allowed to iiicrcaHc, jmxluccs no constant aL all Init ii grad¬ 
ually iiicroasing total (time plus errors) score. By methods to 
bo presented later, which liavc the elTect of inhibiting the learn¬ 
ing, it eati bo shown tliat this constant relation holds—tliere 
being, of eour.sc, a change of constants as leiirniiig proceeds—for 

TABLE I 

llelalion IxiPi^ccTi lime anil error fjmin/ilies among snhjccls xoho have prac- 
licallji Tciicficd the limil of improyemenl and for who)i] Ihe learning 
fttclor is neglihle* 


HUnJKuT 

IIOINII BLOVER 

fioiHo FAffrnn 

I’ - E 

T = 2K 

T 31C 

m 




T = IE 

1 

21.7 

23.0 

21.7 

21.7 

21.0 , 

23.4 

1 28. 7 

30.1 

•J, 

20 0 

20.4 

19.0 

20.0 


25. 3 

31.7 

30.7 

a 

20.5 

19.1 

21.2 

20.5 

21.0 

20. 0 

.33.0 

30.3 

4 

20.3 

20.7 

20.4 


20.0 

22.7 

40.0 

on.o 

Ti 

26. t 

25.2 

21.9 

rai 

25.2 

30.1 

35.0 

40.7 

n 

22.8 

23.3 

22.0 

22.4 ! 

22.0 

25.0 

28.0 1 

32,8 

Avorugo. 



21.7 

21.7 

21.7 

2 . 6 , r, 

32,8 

41.0 


* In IIiIh liililo Rii(;h score is llic Hum of the lime in Huennds and the 
number or ciToro. In the hccoiuI column in Nhown Lbc sum of the time 
nnd error (|ii(iuLiLicH when Hul)jccls arc paced for cquiilily of lime and 
crrorH. In the Uiinl column tlic HcaroH rciircxent die mim oi the Uvo 
quniitilicH when Lho subject Ih asked toRo more slowly, ho that the error 
count Ih enc-half the Lime Hcorc. In all casc!^ the cxpcrimenlcr only, 
not the Hiibjeot, in luvarc of the lime and error rclationo. IiinbruclionH 
nro given only during the act of tracing and consist Bolcly of "go more 
Blowly" or ''go faster." (acorca nro nycragcH of five circuita in Horios. 

all levels of tlie learning curve where subjects can be paced, 
which include.s all but the first three or four circuits in the prac¬ 
tice of subjects ()f lo>v oflicioney. It holds for subjects of high 
or avcM’age ellieiency at all juniita of the learning ciirvo, ILow- 
cvei, thi.s constant relation docs not liold when ilie subjeet is 
not paced. As an ilhistmtioii, if the subject iidapLed to (’(piality 
of tiiiK! and error Sfores be asked to move very sloiviy /uid avoid 
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errors, he will take more time than ia needed ns ehown hy iho 
Bum of the time and error acorea. The subject must Im worked 
over very gradually smee any audden emphnsiH upon avoiding 
errors is certain to involve a time factor too large for the con- 
etant sum. 

Now whftt is the meaning of this peculinr coimtancy? 'J’ho 
answer aeeinB to rest upon the fact that wo nro mcnanring 
the capacity of ft aensori-motor pattern to cndnrG .stwiulalion. 
The subject is moving his stylus down the middle of a nariow 
path. If he moves slowly he makes few crrois, if ho iuovoh 
rapidly he makes many. In the practice involving equality 
of time and error scores he wus asked to move at Hindi a Hpoed 
that he made one erroi' for each second of time taken. IJy 
reference to table 1 it can be seen that this will involve the 
highest speed for which the constant relation holds. The time 
taken to make the circuit under such conditions bccoincs a 
reciprocal measure of the endurance capacity of tho pattern. 

Let us consider a subject who, say, makes tho circuit in twenty 
seconds with twenty .errors. This subject, at the sanio level 
of learning, will make the circuit with no errors in forty soeondH; 
which means that if forty seconds arc taken tho (ioordination 
pattern is not broken; an error is a break in llio coordination. 
It is clear that the path of the instrument is made up of Htiinula- 
tion points which stimulate this eye-hand coordination. In 
OUT example, the reciprocal of forty will then liccoinc a inoiisiirc 
of the endurance capacity of the pattern to meet tlicso Htlniuhi- 
tions. Or, to put it another way, if there were one thou.miiid 

stiinulft.tion points in the path, then -- - or 25 would reiiro.sont 

the number of stimulations per second the pattern could ju.sfc 
endure without brealdng. 

From the above it can be seen that any j^aced score can lie 
reduced to an endurance capacity score. In practice, we uso 
only results secured from experiments whore equality of time 
and errors is maintained. This is duo entirely to tlio extreme 
ease of pacing tlie subject under such conditions. It will Iks 
seen, that our proof in table 1 involves only tho relation bctwcim 
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tlic tiiDo anti error fiiiantities when the learning factor ia elimi¬ 
nated, but t)iG rtdation holds, with ehange of constantn, for all 
Icvcla of the learning curve where sulijccts can be imced. Under 
auch conditions, the score found from the sum of the time and 


TABLE 2 

impTovr.mml (la ti funtlian of ihc icn{}lh of linif. inleTmlhcln'et\Lcirc\tils* 


ciacvrr 

lIOnunjEfTA 
(beiiieh I'liALi'ita) 

lOA naiuecTfl 
(nNB-uiN«iTB HEcnia) 

fiO nniijEcn-a 

(ONE-DAY riECEHQ^ 

Qi 

Q. 

Qi 

Qi 

Qi 

Q. 

Q. 

Q. 

Q. 

1 


5.0 

HR 

Bl 

5.0 


m 

5,0 

m 

2 


0.1 



8.7 


HI 

11 4 

ItW 

;i 

5.0 

7,7 

10.7 

7.7 

10-4 

13.(1 

11.4 

14,4 

17.5 

4 

0,7 

.S.5 

11.0 

10.3 

12.7 

]0.8 

13,3 

15, 9 

19.3 

5 

7,3 

10,0 

12.0 

10.9 

J4 3 

17.9 

10.0 

18,0 

20.7 

0 

8,5 

10,5 

13.5 

12.3 

IC.l 

19.4 

18.0 

20,0 

24.0 

7 

0.2 

11.2 

14.0 

i:i.o 

17.1 

20.4 

is.o 

20,0 

24.0 

8 

10,0 

12.3 

15.3 

11.5 

17.2 

20.3 

IS.O 

21.8 

2.5,3 

0 

0.0 

U.O 

15.4 

15.1 

18.2 

22.2 

20.0 

22 1 

25.7 

10 

10.7 

13.1 

10.0 

15.5 

18.9 

22.8 

10.7 

22.0 

27,1 

11 

10,4 

13 7 

17.2 

10.7 

20.0 

23.8 

20 -1 

23.1 

20 2 

12 

11.0 

13.7 

17.0 

17.7 

20 8 

24,3 

20.8 

23.9 

27.4 

13 

12,8 

14.0 

18.0 

18.2 

20.8 

20.0 

20,0 

24.5 

27,1 

1-1 

i;i,o 

1.5,4 

J7.2 

18.5 

22.0 

25.3 

21.3 

24.8 

27.7 

Ifi 

i:i,n 

15.2 

18.2 

18.7 

22.4 

20.3 

21,0 

25.4 

27.9 

Id 

13,3 

15.4 

17.0 

I«.5 

21.4 

25.7 

22.3 

2.5,7 

.'10,2 

17 

13 2 

10,1 

18.9 

19.5 

23.0 

20.4 

22.3 

25.5 

2f),0 

18 

14,3 

1,5.0 

18.9 

20.3 

23.8 

27.7 

23.1 

27,0 

32.5 

19 

13,7 

10.7 

10.2 

20.2 

24.2 

28.2 

23.2 

27.0 

30,0 

20 

14.5 

10.7 

20.0 

19.7 

22.0 

20.3 

23.0 

2C.7 

30.4 


* Tfic HCorcH in Ihio table are C ucorca, i.o., 


WOO 

tTI^' 


MKliire taken from 


paced prnclici’. All coiicliUonn nro ideitUcal in Uio three praoticca ex¬ 
cept tlic h'liglli of time intcrvnl. All subjccla arc inexperienced. The 
medinn acorotj arc ]>h>llcd in figiiro 2. 


error qnaiititie.s hcconies a reciprornl moasMiro of the rapacity 
of a growing pattern to endure stimulation, and the learning 
curve merely inurkH Riieecssivc stages of growth in this capacity. 

1 'lie.HO enduriim-c (’ajNicity wmros we luivc called C scores, 
since Lhey nieiisure to vomhid, ’i'lu* ronnuhi is C 
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score = ^ ^ 

practice the reciprocal is thua multiplied by oiio tliouaimd to 
avoid awkward decinialg). The scoroG found by simply (uldinR 
the time and error quantities we have called R »er)i‘(?H, raiv or 
resistance scores, emcc they measure, not conduetion, but rosint- 
anoe to conduction. Thus J£ score = T 4- 1), nnd C score 

—, The learning curve made up of R score,4 would Im; a 
R 

decreasing function and would mark succc.saivo filnges in the 
decrease of resistance to conduction. 

Y, THE LEj^RNING CURVE UNDER DIFFERENT CONDITIONS OF 
PRACTICE 

Contrary to the widely accepted view that learning is simply 
a matter of so much practice, or is largely a function of ropeti- 
tions alone—most laboratories conduct learning cxpoiTimmts aa 
though this wci'e true—our findings, from the outset, i)oint to 
the fact that the conditions of practice arc most iinj^ortant (.see 
fig. 2). Thus, under pacing conditions which aeeuro a constant 
attitude of the subject, the learning cvivvc Nvill depenil upon 
whether repetitions or circuits of the inatrumonC follow cmch 
other in continuous series, that is, without a time iiiLorval be¬ 
tween successive circuits (our term here is .serms proclicc), 
or are separated by time intervals. 

In case time intervals separate the circuits, the improveniont 
in the earlier part of the practice will be a positive f\inction of 
the length of the time interval. The rate of improvement is a 
function of the length of the time interval only during the early 
part of the practice, when the coordination pattern is being 
built. Beyond this early adaptation stage the improvement is 
a function of the number of repetitions, For convenience of 
description we have called the early stage of the curve, where the 
improvement depends upon more than repetition alone, the 
adaptation stage, and the remainder of the curve where improve¬ 
ment is a function of repetition alone, the facilitation stage. 

The highest initial rate of improvement wo have studied 



SccrrEi 
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interval than for Berioa practice; and, in the curly part nl the 
learning curve, is higher for the longer than for tho nhortcr time 
intervals, In addition to the data ahown in the fiKUroa m l»ivo 
aecured (1) data for two-ininutc intervals, mul lioro the curve 
ia above that for one-minute intervals; (2) datn for iiitervulH of 
one boiir, and here the curve lies between that for two mitiutr.H 
and that for twenty-four hours, 

2. Mixed or broken pTaclioe. If wc consider u practice micli 
ns that shown in curve A of figure 4, where the pruetico ooncista 
of groups of twenty circuits, tho circuits being separated by 
intervals of one minute and the groups by intorvula of twenty- 
four hours, it will be seen that u negative factor onters in to 
depress the efficiency of initial circuits after the first day; iilflo 
the facilitation line for this type of practice never roaches that 
for once-per-day practice. This depression also occurs if the 
circuits within tho group arc scporntecl by longer time intervale; 
but the depression is not so great and tho recovery is rmich 
more rapid in the case of the longer inbra-group intorvula, If 
instead of the one-minute intervals within tho group we had 
used two-minute intervals, the smoothed facilitation line of tire 
latter would rise to the level of tho one-circuit-per-duy pnicticn 
by the second day. Had we used a group of forty ciriiuits in¬ 
stead of twenty in our curve A practice tho facilitation liuo for 
this practice would rise to the level of tijafr for i)>o 
per-day practice by tlie third day. If the time iutnrvul bo Icojit 
constant the curve for the two-minute iutervivl pruc.tieo rises to 


Fig. 3 . Dii\ffiNa SncwiNo aPlot or tub Median C Scour, h ok 80 ,Sini- 
JECTS Fon 60 CincniTs opPhactioe undeh Conditions ok 1 
CiiicDiT PED Day 

The plot IB made upon double logarithmio paper. The smoolhed lino 
in cum II [e n continuation of the lino shown in I, The first (ivo 
stations (station odg cannot be shown in the graph but may be found 
in tablo 2) constitute the adaptation portion of tho curve ntul do no t outer 
into the facilitaiion linO| extending from tho sixth to sixtieLli circuits. 
Tho initial Blfttioniu curve I, ia tho D acoro for Llui IiioiliUilioii lino. 
The zordinatea for ourve I should bo road from I to 10 »ml for curve II 
from 10 to IQO. The smoothing of tho fanililation lino wnn <lelormiii(id 
algcbreicclly from the eciuation log (7 = log + n log j;. (,Snc text.) 
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the facilitation line of the oncc-per-day praeliee l>y the iwenlieth 
circuit, and the curve for the one-miriutc iiiterviil prarlirii risen 
to the once-per-day facilitation level by the thirtiuth i;ii'euit. 

Series practice—practice witliout tinu; ijitervals luesiuits 
a number of interesting phenomena. As shown by (iiirvo ]( in 
figure 4, improvement in this type of pinetu’.e is lormiiuitetl by 
fatigue by the fiftieth circuit. If inateivd of n long series 
of circuits we aeleot a short group of, say, twiuity eircnits in 
scries, and have these gmups separated by n twoiity-foiir hour 
time interval, a curious phenomenon is olwei veil: no (hsiire.'^sjon 
follows the long time interval (tabic •'!, column ,h bl imd Hi); 
instead, the time interval brings about a marked improvomont. 
In such a practice the facilitation line of onec-jrcr-clay iw riuudunl 
by the one-hundredth circuit. This location of Urn fmnlitation 
level in scries practice is, of course, dependent upon llio munber 
of time intervals inserted, since the fncilitatiou lino can never 
be reached by one continuous series. 

S. Cancellation of growth difference-'!. I'Voni the iibovcj dis¬ 
cussion, it can be seen that growth (Ultcroucc.s, duo to varying 
length of the time interval, can bo cUminuted by Iho timo tbo 
facilitation stage of the learning is reached in all cusch of con¬ 
stant time interval practice; and in all groui)ingH of (ureuitH, 
where the interval within the group i.s long onougli to ovcrnonio 
the depressant effect of the change from the slioi't to the long 
time interval. For example, the practice con,listing of twenty 


Fia, 4. A. Plotshowing dnlftlTomu practice with lOU fluhjnclH doitiR 
20 circuits pet day, with onc-minvile \ntcrval8 between uircuilH. h'irrtt 
10 circuits may be read from tabic 2. The dot alatinns are Lbc innilinn 
Ciscores of the group tor each circuit. The encircled aluliiniH uto Llio 
quortilo points found from the diatributiona of 100 Kcovca svlicro oncli 
is the medlftn of a subject’s daily practice of 20 circuiLa. The H ncorca 
for tho qiifirtile lines are Q, = w.3, Qi = lt.S, Q, = 12M. 

B. Curves drawn for Iho data scoured from UQ aubjeetH doiuK (10 
circuits in series. The stations arc plotted from the nvorcige of Leu con¬ 
secutive stations. (Tho curves arc so dose to linear that LU\h hoUU Cor 
intervals often circuits.) Extreme fatigue following (ifticLii cirtniiL led 
to termination of practice at sixtieth circuit. Duo to eoiiHlricLioii of 
qiiarbilo lines this is not considered a facilitatiun level. 
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circuita per day with intra-Rtoup timi! iiitnrv/ilH (if (inn iniiiutd 
never reaches the facilitation line of oiice-iicr-day pnidiccj; 
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'ThodaUin thie Cabloahow thaoaoclofadiipUDelliOBUlijeclB Ui (imo lnl''rvnl ooiullllona 
(Ihe led tvio-lliirda q( Ibo grapli] aad UuaalurUiiR Ia Iti gedea Pj Htudv l-bi cCa-^I (i( 

llmo Interval adupUlion upon the series olreulla. Dolirccen Iho first and nmjnil, eocuiul mid 
kblrd, thlTd and fourtb cirouita, time inlorvidsoi Iwo minulce ore InlcrixilalrO. r()11r>wlii|i 
this, ovory odd numbeiad eirouitlsinaaiesthmuBhoutlhoIofly eircuile of iirarliro. It will 
be Doled that every eertes clreuils, ucopt Iho smronloanlh. shows a nioikcd (nil in ollirienny 
over Iho piecoding lima intorwol ^oidt, Fi(l;-clgkt nublccla were uacil In this teat. 'I’ho 
right third of the table shows the effoetof first adapting (oserics praollco and Ihoii iiiBcrliiiK a 
Htno interval between the Iwentlotb and Lwmly-firal cireuils, There Is no inlilhillon ol 
Improvement In series cireuils following tho Lino Intorvn] and improvement lakes place 
Bdosstho lime Interval. Twenty subjuta ware used in thli lest. Allsubiccls wcio Inoipori- 
anced. Quarlilo points ais abown {a Ibo fintiui toahow Uinl Ibo entire group are liimlarly 

aflooled. All leotee are C scores or , 

T + B 

while, with intro-group intervals of two minutca, the lino ia 
reached by the thirtieth circuit. These details will be discussed 
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more o(im[)lc!toly in our annlyam of adaptation phenomena and 
in the (lunntitativc ntudieH of the learning curve. 

/}. Fdfiguc ntul tlijfcrciicf'a tn mlaplntion. In tlic piiat it haa 
been cuHtoinary to explain by rccnurfic to the protean concep- 
tioiiH of fatig\K; and forKottinK all that we have interpreted 
tentatively aft tluo to growth and adaptation procesaea. A 
cftKtfiil analy.sin of otir data, however, sceiiifl to show that 
faligtio, as wii know it through oxporiincntal rcflcarch, cannot 
explain tliof-n growth tlifferoneeH; and the conception that the 
time interval i.s ro.HiJonsiblc for uertain growth and adaptationnl 
change.H HeeniH to bo forced uixm us. The forgetting factor 
flcciiiH also to 1)0 explicable in terms of adajjtation. 

If wo oornpiiro nt'orea from a time-interval practice with thoao 
from ft Heries practice, we hoc that the diflcreiicea cannot be duo 
to fatigue. In table 2, the .scries curve and the onc-ininuto 
curve Hliirt at the Haine point, then separate, and l)y the fourth 
circuit tlio station on the .Horica curve Ls 68 per cent that of the 
ono-iniinile Htation; and Ihia constant percentage is maiutaincci, 
with slight wave motion, to the fiftieth circuit of practico. 
Fatigue would not produce sucli initial differences and then 
slop al)riiptly, Also, if fatigue were operating in scrieg practice 
it would upi)ear tliat shortor group.s of cirouits ahould show 
atceper hIojics than longer groupa, which ia not at all the case. 
In the adaptation part of the curve (sec table 2) there is a con¬ 
striction of Hcorc.s observable wlum quartilo points are plotted; 
and this iionstiiction i.s very iimeh greater for serios practice 
tlian for r(5i:(!ss practice, and decrcase.s with the increase in the 
length Ilf the lime interval. In .series pnictieo, the prc-faeilita- 
tloii levels, therefore, .show imieh greater slopes for tlie low 
iiulividuals than for tlu; high one.s; in other words, the individ¬ 
uals rorpiiring longer time to make tlie circuits arc the ones 
making the grcaLcr iinproveincnt, which is dccideilly against the 
conei ptiiin that fatigue i.s operating here to produce dilTeronces 
in rate of improvetiKSiL. 

6. (Irufi'lh nnil a'ldftftilion fnrhrit. Hut what can develop in 
tl\e adaplatinn stage of the learning curve which would depend 
HO lai'i'cly upon length and luirnhor of tiino interval.^? In 
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the writeT’s opinion it is a pnttem (if ooiirdiniaiciii wiiicli, 
through certain growth processes, rises in its rnpiirily to mtlnro 
stimulation: it is growing in ndaptntion. Ah llio writer pointed 
out in an earlier article (Psycl^- No. 12'1), 

the neuromuacular pattern seems to involve, n tjyialu'siH of 
elements which, after the time interval, approiU'U Himnitaneity 
in their function; while, before iho inhimil, they fiiiielioiied in 
aaccession. The conceptions of nerve cenl()r elianges through 
aynaptical growth as presented in the worlc of Ktippers and 
Dercura would seem to be adequate to account for the growth of 
these patterns, However, the conceptions of change in Hynai^ti- 
cal resistance, in our own analysis, acorn to bo utterly ineoiiipc- 
tent to account for the findings. 

When one considers the growth taking place in once-por-day 
practice and compares this with that in series practice, wiiero 
the only difference is one of time interval, the view .scenia iin- 
escapable that we are dealing with a contrihution the ncuro- 
muaculax apparatus itself is making to tlvo learning proceas. 
The efficiency of this apparatus would scorn to depend upon 
certain growth processes, and also upon its own inner Htate, 
which in turn would be expected to vary with lumlth, heredity 
and emotional state. The writer is convinced that these growth 
processes cannot be explained in tonriH of such (l(*vi(:o,4 ns 
frequency, recency or aatisfyingness. Surely RUtisfyingnoRS 
would worlc 03 readily in series practice to 'Tix" or "Htiiinp in" 
random movements as it would in a practice with tim(‘ iutei valB. 
One might even be permitted the opinion that this princijilo of 
selection of random movements ought to work hotter in scricH 
practice. We have already shown that in tire facilitation por¬ 
tions of the curve the improvement, under certain conditiouH, 
ia a function of the number of repetitions; but it will bo recalled 
that by sueh tirne all growth differences clue to variation in 
length of time interval have disappeared. 

Certain aspects of our adaptation phenomena, however, do 
not appear to be reducible to growth of pattern; at least we 
have not been able to bo interpret them. IE a aubjooL Ire 
adapted to time interval conditions in any part of tiro learning. 
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ft Bliift to Horifla priK'.ticc conditions involves two distinct effecta: 
first, Lluiro ia ji iioliccftblo foil in eflicicncy l)eginning with the 
first Hdi’ica circuit (L.-ildo 3), iiiul second, an inhibition of im¬ 
provement in tlic. Hcriea circuits, which willenduro for a variiible 
number (if aiwien cirtmila ilcpondoni upon the extent of the time 
int(^^val lulapLatiou.-' It alumld l)c rceiilled tlmt if a siiliject be 
first iidaiitcii to groiipa of Keries tiirciiita he will improve through¬ 
out each HoricH and tdao in the time iutcA-vftl separating the 
group.s (acc columna ];i and 10, tnldc 3). Here we ace the effect 
of early adaptation to the time interval oraciics practice condi- 
tioiiH and wo have no explanation for this in terms of growth.^ 

It ia diflicult to indicahj tlio temporal length of this inhibition 
since it dependa U()on the degree of lime interval adaptation. 
A auljjcct who began hia mirror tracing in tJio laboratory, and 
has lied ten circuits aeparated by two-minute intervals, will be 
adapted to the point where series of ten circuits may bo run 
q(T with no improvement whatsoever within the series. Such 

' In oiir rflforcnccH to inhibilion of improvement for Bcrics practice 
following,' lime intcrvnl Adnplaticm it ih not iiilondcd to convey the idea 
lliAl tlicH(; cirniiilHinsoriv» count for nothing. Infant, such ii viewia far 
from the Iriith, If a cnrcfiil Htudy of thcdnln in coiumnn 1 to 10 of table 
3 Ijo iniido, it will he founil that the improvement for the second day— 
beginning with Llm HixPumth circuit— is loo great to bo accounted for 
eoliily by tlie circiiilM prececicd by recesH. 11 npijcai's that after the rc- 
ccKH of oiu! (lay llio ('iirty Ncrica circuilK begin to show timir ofTcct, which 
is very imiirly wliiit would have rcHiillcd had all tlic circuits been pre- 
coded l),V lime iiitcrvalH. However, during liic first fifteen circuits the 
learning ourve in jvrccvHely wbalHhould huvn come from the time interval 
circditH alone, i.c., before the long rcccsn the ncrics circuits have no 
cfTccL iiiKiti tlic learning curve. While the interpreLatioua dHTer widely, 
yet the olnervalion that a marked iniprovoinciit under couditioiia simi¬ 
lar to the nbovc follows a long lime interval was made by Book in his 
clftH.siciil study of typewriting. (See W. !•'. Book, The rayclinlogy of 
Typewriting. Clrogg I’lihlisliirg Company.) 

‘ III nil eiirlier aimlysis of this phciunncnon our conckiaion was that 
improvement could not Lake place at nil in norica praolicc, bub this 
inlerpi'clalioii was in error. In order to secure inlro.spcctioiiH in the 
earlier Htngeii of pmetire, we had provided lime intervals between cir- 
fiiiitn anil bad tlnis nnwitliiigly acciirccl iiibibitioii of imiiroveincnL in 
HiiridH iiraotii'c tlirosigli adaplatimi to lime interval coiulitioiis. 
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BH adaptation reappears after a long rceesa of n tiumtli tir ft year 
upon the introduction ot one or two of tlic uliort intervaiH. 
This device for the production of inhibition of irniirnvomont in 
scries practice is the one, mentioned in earlier 
used to study tho relation between the time and error iiimntitioH 
at various levels of the learning curve. 

A.a wo hftve pointed out, ft phenomenon iinsoH /w tlm n’.sult of 
adaptation which ia idcnticnl with forpeltinfj, or at biUHt very 
eimilinr to forgetting. Wien n subject ia making a group of 
circuits each day, the circuits being separated by abort time 
intervals, and the groups separated by one day, ft (b'.prcH.aion 
follows the long recess (see curve A, fig. 4). Thi.a i.a (puckly 
recovered from and, if the intra-group interval ia us long a.s two 
minutes in a group of twenty circuits, or the gr(3Ui) i.s us long na 
forty circuits with an intra-group interval of one minute, tlio 
normal facilitation line is eventually reached. AVc have in this 
phenomenon s case of adaptation to short titnc interval, fol¬ 
lowed by ft depression upon change to ft long tinus interval. 
The longer the intra-group interval the loss the dojircs^sion fol¬ 
lowing the long intei-group interval, In practice) involving ono 
circuit per day, an interval of a week leads to no duprcitsion at all. 
The depression seema clearly to be a matter of the disproportion 
between tho length of the intra-group intorvivl and the, interval 
between the groups. This, to tlio writer, bccuih to bo an ade¬ 
quate explanation of forgetting in motor learning. 'I’licro aro 
marked individual differences hero and certain, p.sychopatbic 
subjects lose enormously from this deprc.'ision factor, but it is 
not true that low subjects, on the whole lo.so inoro than high 
ones, 

6, llelaiion to biological adaptation. Tho writor tlooH not 
find it a simple matter to generalize these aduptational phe¬ 
nomena. It can be seen that inhibition occurs for those condi¬ 
tions which produce the lowest rate of leariiiiig, and in general 
it can be seen that intermittent stimuli which are free from in¬ 
hibition are the rule in nature rather than tho oxcoption. A 
factor which aeema to point to biological adaijtalion in noon in 
our conception of synthesis following tho tiino interval. A 
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movcniont followiny ii tiiuo interval iiiinadG up of a syntliegis or 
niiuullanooiiH fuiKdiouinf; of inuHculiir clomonts whioli fuuc- 
tioricKl altcrriatoly Ijdforc, tiu! rcdcss as riRlit and left r.ig-zag 
movoinetils across the patli. TIk' coordination rcBulting from 
tluH .synthesi.H ia not in a snn.se a now inovcinenL at all; ifj liow- 
ever, scrids praclice is IjOKun, entirely new inovcinonts do arise. 
It in no (louht this appearance of new movcmeiils which lowers 
tho efiiciciicy and prodiieos an inhihition -a.s indicated in the 
preeedinf' .sfadioir at the time when improvenient is corning 
from a growing s3mtlK!si«. Jf an animal is escaping from an 
antagonist the coiirdinations already built up may avail but, 
if they do not, nericH fitimulation will result wliioh leads to a 
great change in the eliaracter of the inovomenis, not to the 
building up of a new coordination.^ Overstimulation of a 
pattern leads to breakdown of the coordination: its endurance 
capacity ia exceeded; and this leads to the appearance of many 
rapid and incodrdinated rtiovemeiits.* 

VI. qUAWTITATlvn ANALTBIB OF THK DATA 

1. Comianl lime inkmil. By referring to figure 3, which is 
the curve for twenty-four liour roces.s interval practice, it can 
be seen that thia curve ia r(;iulily (Uvisilde into two distinct parts. 
The first part begins witli the first circuit and contimica until 
it strikes the straight line of tlic second part. As indicated on 
previous puges, the first part of the curve we have called the 

^ It iH thin failurn to (liHlintruiHli hotwoQfi a coor(liniitit>n find random 
movt'JJienIs wiiioli, in our own ojiinion, comlitulcs tlio chid objection 
to Tlionidiko'H ooncRiilion of motor IciirniiiR. A growth in coordination 
is in iiofloriHO iiperHuvcriition of ccrtiiiii random movements: it is caRon- 
lially a HyriLhcsiH of past oflortR wlierc inc(|iialitiGS cancel each ether. 

*Ati excellent illiiHtnition of llio Hmldcn ajtpcarance of new move- 
mcntK in an overstimulated pattern or one with very low endurance 
capacity is iifTordcd in tho behavior of maniaciil paticiita. As is well 
known by careful ohaerverH, the supremo difTiciilty cneounbored in 
Landlitig thcnu patienUH ia due to tho sudden appearanco of newmovc- 
inoiitB--thi!y break away from one's grusi)—and not at all to the great 
energy they iihow. Tlie oneoiinter for the patient involves tho break¬ 
down of piitlernu of coordination and the emergence of random move- 
ineiilR, 
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adaptation povtion, and the second, the fucihlntion portion. 
Beginning with the sixth circuit of the twenty-four linur practice 
and contiauing to the end of prueticfr-we have carried this to 
over two hundred circuits with small Rroiip-H it will he S(u«n 
that a straight line will smooth nil of the poinlH wlnai Miey nre 
plottcd on double logarithmic pnitor. 'rhi-H mhiiimh that the 
equation of this portion of the curve is of the t>'p(- C =-- Hx", 
where C ia the height of any ordinate ov, in other words, the 
endurance capacity of the pattern at any jmiiiL; li is a constant 
which can be rend on t)ie initial ordinate; 7i is a eonsli^nt refer¬ 
ring to the slope of the line on logaritlnnic ))iii>ev; and x invlicates 
the number of the circuit. In the oncc-pcr-diiy c.urvt*, li « 
i2.6 and n =* 0.26. The curves for all constunt ioLcrvid prac¬ 
tices—we have atudiod twenty-four hours, one hour, ton niin- 
utea, two minutes and one minute—roach tlii.s Hainn fucilitiition 
line and proceed indefinitely toward the right at tlui siinm Klnpn; 
however, they do not reach the facilitation lim^ at llio same 
point, The one minute curve reaches the line at '.bc'. thirtieth 
circuit, while the twenty-four hour curve rcaclioH Iho lino at Dio 
sixth circuit. 

If logs are taken of the equation 

(1) C « Bx'*, 
we have 

(2) Log C = log D + n log 2 

which is seen to be the equation of a straight lino in logs, whore 
log B ig the added constant and rt the slope, Tho station.s jilnt- 
ted in hgure 3 are t>ic medians taken from table 2. 'I’o avoid 
confusion, the first and third quartile poinU are not iiloLtiul in 
the figure but, when plotted, they also give atraiglit lines which 
are parallel to the median line shown in the graph.^ 

’ Tables of residuals as ohnclca on the validity of our (inlonuiiiiitinn of 
tlte line of tte luediauB aed the constants are not Kivini, hIiici! iIichc cim 
bo BO readily verifled by inspection of our log Ri-upliH. Tlie ecumUiuln 
wore dotermined by tho method of siraiiUnncouB oijuiuiiiiiH. 'I’Ik! djau 
are divided Into two equal parts and for each is ferimiil ini c'f|imli(ui in 
log form with the Bame B and n conalaiits; from Uicho, iiBiii!? loj'n of 
scores and stations, tlic conslanLa nrn fnuiul alKwlivuicidly, 



I.KA.]tN'IN(: ANU HTAIULITV 


2i 


'I’lin of nur curve flops not admit of sucli 

fliniplc iiiallK'iiialicuI tiu‘llu)r1.H sih shown ahovc. In the twenty- 
four liour ciirNM!, tlip. iuliiptiition portion is very close to linear, 
but in all oIIkm' typcH of practice it departs widely from this 
form. At present it <Ioch not apiiear to us that much can come 
from a study of die e(|ualioii of tlie adaptation portion of the 
curve, and for (liin reason we have j^iven it little attention. A.s 
a cliiiicid device, the // constant seems to funiish all that could 
come horn an Cfpmtifm t>f tl»n arlaptutioii curve. It represents 
the upper limit of growth in putlom fonnation, Ic.ss the incre¬ 
ment eoiniiif^ from facilitation duriii[; the adaptation jicriod; 
and, Hinei! it Is a constant, harrini; the wave motion factor to be 
disiuisseil later, it serves us a )>crpctuul measure of the functional 
cajiacity of these [growth or adaplationiil patterns. However, 
initial adaptation, ineasured from the fir.st few circuits, differs 
from what we constant. In certain clinical 

Buhjeets the initial adaptation may be Rreatly depressed, while 
the li .stiore is iiorimd. This will be taken u|) later. 

;?, jUfxrd or broken jirnclice. Wlicn mixed or broken prac- 
tice.s are used, Kueii as groups of twenty circuits with an intra¬ 
group interval of one-minute and a recess of twenty-four hours 
between groups (.sen curve A, fig. 4), there is a depression factor 
svhieii follow,s tlie long rocc.ss. As pointed out in the preceding 
page.s, this may lead to a Jf constant lower than that for con¬ 
stant interval.s, in case the intra-group interval is as abort as 
one minute ami the. group not longer than twenty circuits. A 
(loviee other than the one presented for con-stant interval prac- 
tie(‘, must he used for determining the facilitation line in such 
practice, 'riie depression is soon eliminated by practieo and, 
it would seem, should be given little or no weight in deter- 
miiiing the facilitation line in such practice. In our clinical 
worlv we often use tlio amount of the depression Ijelow tho 
facilitation line to study pathological types, hut tho line must 
be (l(;t(‘rmin('d independently of the depres.sion to make this 
posHiblo. ^Ve have found the inctlian of a group of cir(uiil3 the 
b(‘.st icpi'C'.seiitativc measure of the efiicicney of that grouj). 
WIkmi twenty (hnatits an' used and tlie median for this group is 
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set on the appropriate ordinate on lonR jiaper, a fatalitation 
line is found which is parallel to that for constiint intinval 
practice. As previously shown, Uie li score will In; the .sunu! us 

for the constant interval under certain condition!!, Init iindor the 

conditions operating in tho practice shown in lii'iire li, tlu) li 
score falls to 11.6 for a normal group, us coinpar(Ml with i2.G 
for the normal constant in constant interval jiraetidn.'' 

3. Constancy o/ njor all subjects. Wc have aUc-ady indicated 
that the facilitation lines for all types of practioo. un; parnllel 
on log paper, which means that the slopes of the log ctiuatioiis 
are equal.® From this it would bo a good guess that all in¬ 
dividuals, whether high or low in efliciency, might liave tlie 
same slope for their facilitation linc.s. This turns out to be tho 
case and n, which is equal to 0.S6, is the univor.siil slope. Wo 
have studied about SOO children, 600 insane, and over 1000 low, 
normal and superior adults among college studenUs, /ind have 
invariably found the same average elope of the log taiuivtion in 
facilitation practice. It is of interest that nuiny of our insano 

*Tlio advantages nllachtog bn the uso of an inlrn'groiip intervnl of 
one minute, as against twomimitea, which gives lliu li coiinUktiL of IS.IJ 
lie largely in tho saving of time, ainco after the fitHt ilny’ii prriclir.e, a 
group of twenty circuits can ho run off in thirty rnhiulOH, Up to Iho 
present time no disadvantagCBhavobecn encountered in Uus iihg of llio 
lower constant, Tho dovico lenda itaolf readily to nil norts of cliuiciil 
studies. The effect of drugs, wave motion in pathological (mihoh, and tho 
effects of menstnmlion, ore somo of the types of roHcnrcli wi; have car¬ 
ried out through the use of this type of practice. It is worth noli rig tit at 
the USB of the median score in practices of twenty circuits with an intra¬ 
group interval of one minute gives a focilUalion line which iH uot iiCTcctcd 
by the introduction of time intorvala between groups as long as nil 
months. 

' It must be kept in mind that the elopes of the coordinate Cfiualiou 
C = Bi-'ere not constant, as can be readily seen by differentiation: the i 
variable appears in tho derivative, which indicatea change of sl()|)n at 
each point studied. The conatont slopo of tho fncililalion lino holds 
only for tho log eriuation or, whot nmoimta to tho sanio tiling, the plot of 
ooardinate points on log paper. It is worth noting that tho exponant a, 
while a constant, is not tho slopo in the coordinate cf|iiatioii; but it is 
the slope in the log equation, sinco it there bocomcH the coolliciont of x 
aalogC a logB -i- nlogi. 
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Hubjocts MV. well below tlie nornml distribution curve for o-dults, 
find yet these have the same elope n. In our study of children 
of nil nse levels the slope of the facilitation line is aeon to be the 
Bnine as for normal ndulta. This constancy of the slope of the 
loff cquatioiiH for all Hul)jcct3 is not only a thing of much interest 
mnlheinatically find physiologically, but it aiinplihcs enontiously 
the rniithomaticH involved in the treatment of clinical data. 
IndividvKil differenccH and wave motion phenomena can be 
anfilyzod moat readily, 

Jf. i^ignificancc oj the B scores. The log equations for facilita¬ 
tion practice show, as indicated obove, constant slopes for all 
subjects and all types of practice; consequently, the only tenn 
left to show individual dilTerences is the li constant. The B 
score varicB from individual to individual, and in the same 
individual from time to time; it is only the smoothed facilitation 
line which gives a constant, and then only for certain ranges of 
data under obaervation. It ia well to note that the evidence 
favors variation from time to time in the B score rathor than in 
fi, When tlio same slope holds for all Bubjcct3,itia inconceivable 
that the slope factor would vary from time to time in any ono 
subject to give rise to changes in eflicicncy. The B score, which 
we have defined as the functional capacity of a pattern built up 
l)y adaptatioiial growth processes to the point where all future 
changes will be of a constant character—aa in facilitation^—is 
clearly the term which would vary. In the log form of our 
eciuatinn, the term log B may then be regarded ns a measure of 
the functional capacity of this pattern to endure stimulation, 


and log x, as a constant increment—from subject to subject— 
duo to facilitation; in which case, the B term becomes a variable 
factor, varying from subject to subject, and with every change 
of state of the adaptationnl pattern in any one subject. 

'riie B score lui.s the same meaning at nil points within the 
facilitation practice. This is readily seen from curve A, 


figum 4. 


Hero the median C score 



is found for each 


of ono hundred subjects in a practice of twenty circuits per day, 


circuits being Hcpanitod by one-minuto intervals. These 
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median scores for each day arc thrown into n distrilaititni nud 
the quartile points found and act oji the upproprialo f)rdumto 
for the diferent days of practice, The first niul (liinl (piurlile 
Imes are parallel to the median line^ that is they Imve eonHlinit 
B scores, on the average, throughout llie succi'ssive diiyB of 
practice; and no constriction or change of aloixi ia foniul ua 


TADLR < 

DistribuHcP of 750 B asorca from m coUcijc aludciUa'’ 


CLABB 1HTZT1VAL 

rnKaur.scr 

17-17.0 

3 

16-16.9 

U 

16-15.9 

11 

14-U.O 

38 

13-13.0 

100 

12-12.0 

130 

11-11,9 

160 

10-10.0 

128 

0-0.0 

101 

8-8.0 

40 

7-7.9 

22 

0-0.0 

10 


Mean = 11.6 
Median « 11.6 
S.D. » 2 

•Each Bubject doea twenty oircuita—onc-min»itc interval between 
circuits—in each day’s practice. Tlie twenty circuits m o arratiKpd in 
Bcrial order and the median found, From this mcdiiiu Hcoro, reprcBCiitu- 
tive of the day's practice, the B score is found for each Huhjfict, Tlio 
tablopreaenta tho B scores for the second, third and fourth days of i)ruc- 
ticB for each of 260 college students. 

practice continues. This indicates that the dcviivtiona of the 
log scores are constant at all levels of the facilitation curve, 
Standard deviations of the logs of these median C Hcorcs alKo 
average a constant; also standard (leviations of the li Kcorcs 
found for the median C scores average a eonstunt. 'I'Iu.h last 
is the procedure followed throughout ouv clinical studies, that 
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iH, tliQ Ji Kcoi'c; is foinid ft»r each median C score; and this givea 
us a score frc(i from tlic effects of practice. 

Tahln •! hIiows the (Uslriluition of TfiO B scoros gathered from 
three days of pniclico from cafll> of 200 collrgo sbuclcnts, The 
stiidciiLs n’(!r(i (Miiuitly divided na to sex tuicl wore drawn from 
nil four (iolleg(i ihisse.s, with stiulonts from llic soplioinore chvsa 
prwhmiiiiiitiiig. Theso Htmuliinls litive been found most 
siitiHhu'.lory for studying oollege. students, Imt anj too high for 
adults of the giuicrul population; yet not so great a dispropor¬ 
tion exists hcic as in intelligence teats. These standards have 
been uscil with adults of the general population for purposes of 
clinical study, whore only extreme deviations are of intercst.^^ 

VII. ANALYSIS OP STABILITY 

1. The li .’icore iitt a ^nco.surc of slabilily. The B score cun be 
dclinod ns the basic endurance capacity score, or the meuaurB 
of the functionid capacity of a flcnsori-inotor pattern built up 
Ijy growth processus to the point where it uiidergoca, through 
reixditioii alone, a inoasurahlo and predictable set of chungea 
called facilitation, A.s we have indicated, this capacity varies 
from time to time. In other words, the B score becomes u 
incnsiire of the t^lulnlily of the Bonaori-molor pattern involved 
in this ty[)e of cor>rilination. Wo believe that it will be apparent 

“* This c«a Ijo readily dono by moan-s of tlio grapli on log i)ai)or, which 
gives fairly accurate roHiillH, or by inotna of the ratio method, which in 
the oiiQ iinimlly uinnlnyed hy us. This inothod dcpciulu upon the coii- 
Hlaiit ratio of poiiita forming parallel lines on lof; i)apcr. The formula 
is; individual C Hcoro in to median C acoro an individual B score is to 
median li score, The cIcnominalorB arc read from a table and the com¬ 
putation carried out with one act of a alidc rule. 

“ It is worth noting that onr findings regarding the B score ns the 
basis of iiulividual difTcrenccs, as well a.s our rlevelopincnt of the equa¬ 
tion, arc basic for Tliurndtke'a contuntiona regarding inimtu capacity, 
and his further point that practice increases individual difTorencei. 
A cai'oful analyflis of our dato will show that individual (liiTerencea can¬ 
not hn rudiicod solely to experience; a irnsic capacity uf sumo imtiire is 
ncoossaiy, 'I'liis last we hIiow varies with every change of state in the 
runclioiial caiiacityof the uclaptalional mechanisms wliicli gives rise to 
tile phonoinoiion of wave (notion. 
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to anyone who has followed the analysis thus fiiv, that this 
measure of stability must have great clinical Hignificancc. 
However, it is well to keep in mind, that it rneasui’cs one kind of 
stability/namely, that of a particular sensori-motor apparatus 
and, while this function entem largely into many sitnationa in 
life, it is not a general function and involves no general wtaljility, 

The author's six years of experience with this as a test of 
stability in a psychological clinic has convinced hi?n that every 
ability has its stability or endurance capacity as[)Rct, and tlmt 
here we are dealing with the stability aspect of one of tlio most 
widely used coordinations; more cannot and ought not bo said. 
Our analyses of hundreds of psychopathic cases point to tiro 
fact that the chief cause underlying these losses of codrclinatioii 
goes back to toxic or abnormal glandular factors. Most toxic 
states which strike the coordinations built up in tlie Jiigher 
nervous system also strike the apparatus upon wliich this 
coordination rests; and this is without doubt the basis of our 
success in studying the behavior of many psychopathic condi¬ 
tions. However, it is both wise and expedient to recognize the 
fact that some extreme psychopathies exist which are inde¬ 
pendent of the coordination studied here.’’ 

S. Physiology of stability. It is too early in the development 
of this type of study to venture a serious analysia of what l\ai>- 
pens physiologically in the adaptation and facilitation [jortions 
of the learning curve, but no harm can come froi?i a tcjntativo 
ordering of the field for purposes of orientation. It secjns to fclm 
writer, as often noted in these pages, that in adaptation \vc are 
dealing with actual growth of now pattern which arises ac¬ 
cording to processee similar, possibly, to the stimulo-taxis con¬ 
ceptions of Dcrcura'^ and Kappersd* 

rho mithor ifi convinced that the greatest danger facin.i^ l}»e applica¬ 
tion of experiment to the clinical field liea in the tendency to premature 
generalization. The apiilicationB of the Rinet LestH and tlio coiicoptiona 
of Freud to the clinical field arc cnaes in point. 

»Dercuin, V. X. The Pliyeiology of Mind. W. R. .Sauadora Co. 
Philadelphia, 1025, 

'♦Kappors, A, Phonotnenn of ncurobioloxiH in Liiu roiilnil iiervmiu 
flyatfim, Folia Ncuro-Rioloffica, 1013, vol, 7, pp, 55 .'ill. 
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In Jncililnlinr], wo nrc ilcaling with soTUcthiiig comparable, 
pcrlmpH, to condoiiHiition of this pattern. There ia, of courae, 
facilitntiim taking i)Unft from the very first circuit of thoinstru- 
mont, but tliia in uiixed Avitli growth fnetora in all pre-fiLcilitation 
Btngca of tbi! leiinung. 'I’lie turtn coiulon.sation ia inteiuled to 
point to Home. ty|M: of luoleeiilar rearrangement, comparable in 
a remote way, pi'iiiapH, to whut take.i place in a riililior band 
wliieh iH uiKkngoiiig atretcliing. It ia interoatiiig to note that 
tlic f'(|uation (;i)i)nectii)g the woiglit applied and fclio amount of 
elongation of a thin rubber band i» of exactly the Maine typo as 
that for our facilitation curve. The prcsHurc-volunio relations 
of a gaa may alan he jaib in this fonn. The adiabatic gas law 
ia u.sually stated in ju.st this form. 

It i.H our opinion that of the two stages of the learning curve, 
ndajitation and fneilitiitiDn, tlic latter ia inijcl) more clearly 
reducible to mechanical processes than the former, 'fhe former 
involves that enoiinoualy coinplox scries of proceaaca taldng 
place in growtli itself. Tho writer is of the opinion that these 
procef>.s('S are initiated by Hoino stimulus, as provided in Kap- 
pcr'tt coneeption.s; but that they continue tlirough the time 
interval tocomplnto change.snnd proccases started hy thestimu- 
liiH, must also be eon.si(lerod. T'horo is no evidence that pat¬ 
terns once built up am ever Io.Ht, hut that they change from time 
to time in onthiranee capacity ia one of the basic findings of 
tliiH investigation. The causes of the regular circuit-to-circuit 
waves are unknown but prolonged changes in condonsalion seem 
to depend, in our experience, upon toxic and emotional or slioclc 
factors. 

3. TKnyc motion phanomcna. A.fc no point in tho study of this 
cobrdination docs the mathematical analy.His of the function 
give us greater insight than in the study of wave motion. We 
shall confine our treatment to Qie analysis of wave motion in 
tlio facilitation portion of tlie learning curve. In curve A, 
figure 1, it will bo .seen tliat the deviations in log.s are constant 
at all levels of the learning curve. Standard deviations of the 
logH of Lh(‘ Hoores also average a constant for the variouH levels 
of tlie facilitation part of the Iciiriiing curve. Probably the 
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simplest way to interpret tliis cojuch thnju^li (lu> f;ir(, Hint con¬ 
stant deviatioua in logs of scores us shown in (lie Iciiriiing (nirve 

means a constant relation between size of score ami llie ninoimt 

of deviation; in other words, the deviiUuni is a conKtant per¬ 
centage, on the average, of tlic size* of the score. Tlii.s holds, as 
would be expected, nob only for dislribulionH, as slnmn in the 
graph, but also for the ftvomRn wave iin»lion of individuals from 
circuit to circuit; and this when the (leviatio?i or wave motion is 
determined by any device wlmtsoevcr. 

It ia a simple matter to find tlio wave niolioii 'of individuals 
through use of the smoothed facilitation line for oai'h subject- 
Deviations for scores above the line iire (letenniiird by (inding 
the percentage of the i\ctuaV to the nmnollmil score; and for 
scores below the line, by the perccnluge of the j^mootlnni to the 
actual score. These percentages will average a eonstntjt for all 
levels of the distribution curve. Certain individualH will liavo 
greater wave motion than others, ns would be exinicLcd, but 
when a large group of subjects is studied by being arranged in 
ascending aeries, according to size of score, it ia found that the 
average wave motion, as expressed in pereenlugo of mean acorn, 
is constant for the different quartors of (lu! group; IbaL i.s, the 
wave motion is, on the average, a constant [KMiumtage of the 
size of the score, lu ab.soUito value, it ia gnniler f(n' lh(5 large 
then for the small scores. This holds for botli our raw scores 

(T + E), and our conductance scores TlniHitwill 

be seen that the highest wave motion—aeluiil, not imrccniuge 
in conducting capacity falls to the most cflicient subjccLs, while 
the highest wave motion in raw score.s fulls to tlu; loosL in¬ 
efficient subject. On a percentage l)usi.H, wave motion in, of 
course, equal for our conductance and resistance scoi'e.s. 

The wave motion depends also upon the conditions of prac¬ 
tice. ^Vhen constant time intervals arc used the average wave 
motion is fairly constant for a certain range of intervals. T’hns, 
in intervals from one to ten minutes in IniigLii, LIkj avmage 
wave motion is 12 per cent of the score, h'or coiiHLant iiil{!i'viil.4 

ofonedaythewavcmotionislfipcrccntof the score. Tlie wave 
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niotioj) fnr K(.‘ri(>fl pracliRc* i.s tlicliiKlifist/ound in our expcrienco, 
ami ill our .study of UO .subjRcts the average wave motion wus 
20 j>Rr cunt of Urn size of tlic .sx'oro. In all of fcJio above cases 
tlici wiivo luoLion is Urn average ratio of the actual scores above 
the HMiooUuid f/urilitatioii line to tJie BCOi*es on the line. 

When Bulijcots with liigh percciitiigo wave motion, computed 
as above, an; isolated fi-oui tlic groui) for .special study,itappeara 
tliat there i.s a poailive correlation between size of wave motion 
and iiathological nature of tlio subject, ns dctci'iniiicd from his 
history. However, this in considerably lcs.s than the large 
negative correlation to be found between the B score and the 
pathological uaLuro of the subject, and abso between the B 
.scores and tlie elTecfc of drug.s nnd other depressant factors.“ 
These studies, as well as our quantitative iiimlyaia of data from 
clinical Buljjccts, must be reserved for moi'c extended treatment 
in later articles, 

Correlational studies also throw considerable light upon these 
wave motion plicnoincna ami also upon the utility of our meas¬ 
ures of staljilily. When correlations are found between totals 
or averagoa of circuits made on the same day they run fairly 
high. In one group of one hundred Bubjeeta, in a practice of 
twenty circuity per day with one inimitc intervals between 

In general there ih tnnrkccl ngreemuntbetween the findings recently 
rciKirtcd by Ilcllingworih (Joiinini of KxperiineriUl Psychology, Vol. 
VIII, pp. 11K)-20*J) ivnd our own. However, thepreaent writer is luinblc to 
attach much menning to Hr. Ilollingwortb'a correlations between sta¬ 
bility indiccH (reducible ns wetukc it to wave motion in the present study) 
and the effects of alcohol, for examine. A large group, sLiidied, as we 
have ours, hy incaius ol wave motion from a eentrol smoothed score, will 
not give, in our ex|ieriencc, n good correlation between wave motion and 
tlio effect of alcohol; birt there isn fine correJfttioii between perfornianco 
ability and resistance to alcohol, ns pointed out by Dr. llollingworth. 
However, oiir lack of (vgreeinent may (Irpcnd upon fundamental differ¬ 
ences between our wave motion nnd his stability index, which we hove 
regarded as properly reducible to the same thing, ft ia worth noting 
that our li score is the baais of our atnlnlity inde-x, while llollingwortli 
difforontiatcH bolweeii performance capacity and stability index. 
tVitli us Htubiiity ia emfuraiicc copacify; with him it is n fihiisc of varia- 
l>ility. 
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drcuita, the correlation between the sum of tlio eleventh to 
efteenth and aixteenth to twentieth circuita in each dny’a 
practice, ranges from Q.IB to OSiO, with an average of OM ± 
0.003. When the correlationa between B scores of the same one 
hundred subjects,—each B score being derived from the median 
C score of a group of twenty circuits with inter-group intervals 
of one day,—are found for successive days, thoy range from 
0.60 to 0.7B, with an average of 0.67 ± 0.01. The drop in the 
correlation between B scores for successive days ia no doubt duo 
to the appearance of variations in physical state, which change 
the endurance capacity from day to day. The menstrual period 
in the females is a case in point and will account for some of our 
drop. When averages or totals of Bucce3.sivo days are used 
correlations are of course increased. In a group of 80 flul)jccts 
in a one-circuit-per-day practice, the correlation between tlio 
sum of the eleventh to fifteenth and sixteenth to twentieth cir¬ 
cuits is 0.9S ± 0.006. It ia well worth noting that in n study of 
stability from day to day the utility of the scores docs nob rest 
solely upon a high degree of self correlation. If avcrago.s of 
many days are used, one of the most desirable insights into tlio 
clinical nature of subjects ia obscured. 

There ia no question but that initial adaptability, as measured 
by the earlier circuits of the practice, must bo conHidorod iia a 
separate function from stability, os measured by the B scoro. 
Correlations between initial adaptability and stability for 
groups of one hundred college studonts will average about /,(); 
and this is true when tho self correlation in the facilitation, or 
stability, levels is over 0.80. 

4 . E7notional states. These states are so closely connected 
with stability or capacity to endure stimulation that it can bo 
said that a vast majority, probably 90 per cent, of low sta¬ 
bilities are of the highly emotional type. This is not because 
they are so variable from moment to moment, as ia usually sup¬ 
posed to be the case with these types, but rather in our experi- 
ence, because of low basic capacity to endure Btirnuhition. Ah 
would be judged from our analyais of wave motion, wo are con¬ 
vinced that emotional subjects in general do not vary more than 
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normal aubjocts, wiien wavo motion is conaklered na a percentage 
of fclio acoro; rather, it is a caso of their falling to a low level 
before certain atimuli, and to a level more nearly normal in 
other c'liscH, This does not mean that they vary more tlian do 
normal Hubjeets when facing one specific source of afcimulation. 
However, it can be scon that a siilijeet wlio falls to a low level 
in this cocirdiimlioii liius a very extensive nervous apparatus, 
the one underlying this function, Hensitive to the presence of 
toxin or, tlirougli liorotlity, capaldc of only a low roaistonce to 
stirnubitioi). It is upon this that our diagnosis of general emo¬ 
tional typos depends. If the coordination we arc studying 
were leas extorsive, our diagnosis of general emotional in¬ 
stability would have small utility. 

Our findings seem to Bupjiort the Dewey conception that 
emotions are breakdown iihcnoincna, which present the picture 
of coorrlinations functioning with lowered efficiency. The con¬ 
ception that the neuromuscular Byatems which underlie these 
codi'dinatioria are sensitive to the presence of toxins, cornea from 
our general clinical experience and from the additional fact 
that, us our research Hccms to siiow, these coordinations are 
aimply built-up neuromusciilar patterns, with variable capacity 
to endure Htimiilation, AVo are convinced that the popular 
conception, that coordinations are dependent upon the forma¬ 
tion of connections, has slight utility unless these connections 
are conceived as bonds witli variable capacities to conduct. 
This variability would seem to involve a ready tendency to bo 
depressed.'” 

6 . iHex dij^crencea. In our earlier Btudica of this coordination, 
wc wore mncli impressed by the sex difTercncca obtaining in 
initial portions of the practice. The female college student was 
found to be superior to the male in initial adaptability. Tliifl 
is flo great that, wlien iinselected groups of one hundred of 

“ Tho l) 0 (jt (JiflciiHHion of tin's mitiirc of nervoufl coordinrvtionB wo ilnd 
in Homy Huad'a nnulyHiH of “Vigilanco—Couccptioiui of Nervonn and 
Montjil lOmsrKy," Prit. Jour, I’fiych., 1023. We nre not iiilcrcHtcd in 
hitt notion of viKilfinc'’- but wish merely to recommend Liie ntticlo an an 
o.xooll(*iit dilicuHuiun of eortain iicHcctoil jtlmHcH of nervoiiB function. 
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each sex are studied, the experunentnl cooninont, MuChill's 
device for showing reliability of a difToroncc, will uverago in the 
neighborhood of 1 .6, indicating a dilTcrcnee too great to Im duo 
to chance. We have usually used the sum of tlui HixtU to tenth 
circuits, inclusive, or the fifth circuit in serial order, to deter¬ 
mine this adaptability. Earlier portions of tlie curve cannot be 
used since, at such points, the standard deviation is loo large to 
give a reliable difference. 

The differences shown above for adaptation disuiipcar as soon 
as the facilitation level of the carve is reached, 'i'bi.s would 
seem to point to the fact that our differences ^Yorc duo either 
to fundamental differences in adaptation or to cxpcrio.noo fac¬ 
tors,*’ We have not the apace to go into the merits of this 
question, but it may be worth stating tlmt the author holiev(;.s 
the sex i’fferences in the adaptation portions of the curve go 
back to fundamental differences in adaptive cajiacity. WIkui 
children of various ages arc studied, it i.s found that tlio sex 
difference does not appear until after pubescence. Thi.s doo.s 
not settle the matter, of course, since .some would conLciul that 
the female's extensive experience with the mirror bcgiii.s at 
about that time. However, if there is a carry-over from thin 
general use of the mirror to our function, it i.s not cvulent in the 
results of large numbers of psychopathic fciimle.H ^vh(), though 
ardent students of their own mirror images, give very inucli 
lower records for initial adaptability than for stability, as 
measured by their own facilitation scorca. On tho wliole, 
the evidence is very convincing that tho post-pubc.sccnt male luw 
his initial adaptability depressed by some glandular factor 
associated with the coming of acxual maturity. 

G. Relation to intelligence. This functioa has a very low cor¬ 
relation with any of the established measures of intelligence. 
The correlation is so low as to point very clearly to the fact tliat 
the two must be considered as almost completely iiideimiulent 
of each other. Correlations between B scores and intelligence 

" Oiirsubjecta are all inexperienced ho far ns iiho of any appiinUiui for 
studying mirror tracing ig concornod, Wo refer hero to tho poHHibilily of 
experiaucc arising from the gonoml use of the mirror, 
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Bcoro.s, secured from Army Alpha, Olis Higher, Mmlimeter and 
ThnrKlom tests, ruuKu from 0.30 to 0:3o with small probable 
errors. When initial adaptability is correlated with these 
measures of iirtolliKonee the corrclatioii rises noticeably and 
then raiiKos from 0.00 to 0.3S, When children are measured 
by tlic blaiiford-HincL, an<l the aKo factor hold constant, the 
correlfiLioii.i with Ji score will avcrnKc 0.30 zt 0.03, and with 
initial adaptability they rise to 0.37 rt 0.03. 

The writer feels that the rise of correlation of intelligence 
with adaptaljility over that for atabilily grows out of the fact 
that aubjects with low initial adaptability in this function are 
in general slow learners, and that the learning olement enters 
Bomowhat in the tests. When maze learning is reduced to con¬ 
ditions of udc<iuate control, tlic correlations for initial adaptor 
bility in the iiuuc and in our coordination often rise os high as 
0,7ff for college students. When the Army Bela tests are given 
witli inodifioalious, involving verbal imlnictions and change of 
time, the conclutions with initial adaptability average about 
0.50. 

In order to throw inon* light upon Itutiul ad.a[)tahility, we 
have made a > mull Ktu<ly of aged stibjocls. In almost every 
case tlic wh'uiding of tho.'io siibjocfc.'i in adaptability is much 
lowin' than in .stability, when both am compared with the same 
traits in our.staiiflarcl cfdlogcgroup. Thi.s j-ssomucli the casoin 
our sLudics that old ago can be considered a.s involving lowered 
adafitiibility i nthcr than lowered stability, although the latter 
ia found in very lulviinccd yoaiu Individual difference scema 
to jilay a very largo pari, in detOTTnining the time when lowered 
cfncioiicy may be expected. Our data, 20 case-s between GO and 
80 Hccm to point to the fact tliat extremely low adaptability ia 
found more among males than females. 

Wo have nuulo a .study of three Imudred children and adoles¬ 
cents ranging in ago from six to eighteen years. It ia found that 
the iioi'inul cliild of .six years inis a stability about 66 per cent 
that of an ailuU; a child of ten has a .stability 75 per cent that of 
an adult; and an adoU’seent of e/p/dccu years Inis, cm the average, 
adult stability. 


YiiE jouiiXA!. nv ArrMBti roniiOLoav, voi. x. tio. I 
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VIII. i^’ruiJY or TYr»'‘ 

Space i 3 not avtiilaljlc liere for ii satisfncliny hiliuly (pf cliiiinil 
types. These will he pvesi'iUiMl in sporin! ntuilior* hUrr, Imi ut 
preaeiit enough c.anbe prt!,s(iiit(:(l in hrlcf fpinii tn nlopw llic piP'^si- 
biliticg of this type of rc.scareh in (Ju! clinicnl fii-hl. liuvi. 
studied stability iu focal infection, tUo cnllri^c cludciil, nu n- 
fltmation, administi'ation of iilcolioi nml olbor ilnipi, and 
among patients in a incntid boHjnlid. A fpov ppf will 

discussed briefly. 

1. College studeiifs. In our Htudy of (H)UcRC stiidmil g \vi: buvf' 
been interested in determining the lower liniilr. tif rdaitilily 
where college w’ork could just he doiio. Our If Hcoren liuvi? been 
turned into sigma index scores, or ns wo cull Hktu, 
index scores, whore the normal iu WO and n. <U‘vi:iti<m of ono 
eigmo from the mean i.s given 30 jxuiits on tin* iinlnx >pi'al(\ 
College students with stability itidices ns low uk 70 l.liis iii- 
cludea about 7 per cent of the college popiihilion hh iiicaHiinKi 
by us—can rarely do wholly Biitiafactory wor!;, Wben salia- 
factory work is done under stability us low us Ibis it will lu! 
found that the student is doing only part tiiiu! work t)r is taking 
only specially favored subjects, As the liigber i'Iuhsos ai'ti 
reached the unstable students move and more Ivnd niches 
adapted to them; the unstable Ireshniiui or Hoidioinorp* is inucli 
lower in hia class standing than HtudentH of the Hame .stalpilily 
in the senior class. Unstable Htudeuts in college sirt! not wchmIciI 
out so rapidly by college standards as is the ease with low 
Btanding in intelligence. 

S. Menstruation. Wo have made ft .study of oiu! liiindn'd 
females with special attention to the fall in .stal)ility nt the tinu; 
of the menstrual period. There are enovmovis individnivl dilTev- 
enccs here, some normal college girls being hj-oiight to a near 
pathologicallevel, while others are only .slightly all'etded, .Sub¬ 
jective symptoms and .stability, while related, do not eoiTelat(! 
highly. The period of maximum instability iK'gins sboilly 
before the first subjective symptoms appear, lisr'.s to a maNiimim 
and falls rapidly at the uppoaranec of How. 'I'lu! iiverjige 
college girl falls to SO per cent of normal stability (.S'b lufb x 73) 
at the time of her greatest mcu.strual disUirbanr.e. 
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in a mr.ntul linupitnV'^ Aside from our work with 
(',oll(?n(^ our mosL oxleiisivc application of this expori- 

iiionC (-0 cliniciil (iclds has Ihsui tlio study of pidionts in a state 
iiioiital hospital. Ihuo about live Imiidred iusaiie wore Btudied 
for slahilily. DovlatiouH from normal arc very marked, ficss 
tliim I per (leiit of coIIoki* .sUuleiils are as low as the median 
.stability in a state itmiitid hospital. The liifrh iO per cent of 
lululls in a .state luispilal will avoraj'e in stability slightly lower 
tlian eight-year-old ehltdreii. Thn highest instability we found 
among di'iiumts (lei'iiiiiiid form, not praecox); and here wo 
saw tlu! eliniciil picture! of oxlrcmo old age, where the adaptn- 
jiility is (l('j)rosse(! tiiu(!h more than stability. Wave motion in 
staliility i)aral!'‘ls ebange of slate iii all foniis of intermittent 
or eireuliir insauity, and may lie used to ju’ccliet oncoming 
elmnges, The highi^st stability is found among a small class of 
deinontia piiU!(!ox simplex ])utients. A few of these patients, 
though very low in luluptability, wore normal in stability. 

IX. SUMMARY 

In this .study of mirror tracing with an in.struincnt of our own 
(l(!sign, railed tlu* slabilimeter, we liiivo atUiinptcd an analyaia 
of th(! learning curve under varioii.s coiuUtioiis of juiictice; liave 
hUkImmI the inlhienecof the Lime inlervulupon the learning proc¬ 
ess; inadi? an analysis of imlividnal dift'cniuces and have 
aU(*in|)li'd im appli<‘ation of these finding.H to the clinical Held. 
The hsirning i'iirv{! lias been ilivided into two parks, an adapta- 
linn porlion, wliicli begins with the first eiriiiiit of the insLrii- 
inent and CDnliniie.s for ii variable number of circuits; and a 
Jnc.iliUtliini pari, which begins a(. the end of the udapLaiiou part 
and I'ontiinu’.*^ iiuU'linih'ly. During the ailaptation stage of the 

Onr.-auilv of Ihc leilieiils in iihLiUc ini-aliil ho.spilal was cariicd out 
III I Ilf (bull N( iiic I [(isjmIiiI III I’rovo, I bull. \Vc lire grciilly iiuUibLcd to 
I)v C.'dij,'!' !•: I [vtli', imw (li'cciLscd, former HUiiOTiiiUsidoiil id llio Utivh 
iiua il 111 loll, \\lt() sirio’d llml Uic iiivcsliniilinii lio uiidi'vtido'ii lla.'ie iiiid 
IV111 I irii\ i‘ i;i'iii'cini.d\ of I liis I iini! in niiiing oiir rc.sciiri;li(’.H, Wc me iiho 
iodi'lil I'd I (I ])(• !''(«■. L'l iclv fill no, jhc.'IoiU .‘iiijK*rii)l«‘»iJfijl nf [lie tin.Hjiilul, 
wliii liii'i null'll ii.i III I'ViM V w ay |M>M!iildc. 
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curvCj the irDprovciBcnt iwj’ hceu slunvii to U'. !i piiMtivo. fuuc,- 
tion of the length of the time intervals hetwiMm cirniils; the 
facilitation stage, the improvcineut is n fuimlion of I In' niimher 
of repetitions, Improvement during ndaptnlion lins Imcn 
interpreted ns depondeiit upon growth imiiv-sfo's loinliiig to 
formation of neuromuscular pattern; while facililnlioii lius lieen 
conceived aa growing out of uoiKlensatmii of (his iiatlri'ii. 

Scores are found from the Lime and (‘rror (pianlilii-s. M'limi 
improvement has become very .slight, or ia iiiliiliitcd by .special 
devices, the sum of the time and error riuaulitiea is .slinwn to 
to be constant, i,e,, T E = U, for all variations of ciuphasiH 
upon avoiding errors, from the iioint where T ■" IC to the. point 
where fi! = 0. E, in the last case, is the time laki'ii to make a 
circuit with no errors; and l/R - C becomes a ineaMire of llu; 
endurance capacity of the patterns formed. 

The equation of tlic facilitation function in of llu' btrin C - 
where C is the cndun'ince capacity of the patt('ni at any 
point, and B and n are constants, The exponent, n, i.s found 
to be 0.25 for the facilitation level of the learning eiirvr, ami i.s 
constant for all subjects and all types of iiractice iit this level, 
The B score, basic endurance capacity, may bts readily di'ter- 
mined, and forms the foundation for a study of stidiility; luid, 
with the addition of a seoie for measuring ivdajitive. cajiucity, u 
new device for studying clinical subjects is miule iiviiilalile. 
Brief clinical studies have been presented from stiulies of college 
students and from patients in a state mental liospilal. 



I’OIl THANHl’OU'l’ATION PILOTS 
A. J. SNOW 

iVot//i»‘f3frni (JnivcTsUy nud I’ti/ow Cuh Company 

lU'fiiuisc. a immher of iti(iuiric» hiiv(! roccivod, it is felt 
that it la: wortli while lo puhlisli a l)riDf staicniciit 
of the testfi IhiiL laivo Ixjcn devcloiHitl for transportation pilots, 
Tlie [ii'(! lipinfT stuiuliinlizorl iiiid applied, at this time, in 
tlic Relcctiou of taxi(*al» drivers. However, it is felt that the 
psychological principles iiiMlerlying the safe conduct of any 
traiispoi'liition veliic.le are Ihe same whether it be a passenger 
or freight inoior veliicio, a sln'el car, a svihway, an electric 
elevated line, a Fleam or <*U*otric railway. 

^Vliile hoping that it would not he necessary to publish 
anythiiig until lhi‘ coiaplcli<ni of the work, thi.s publication has 
hocn forced becatiFo of llie poimlar and niisleading jniblicity 
that liiiF appeared in the newspapei-s and mugarancs. Wo trust 
that it will la: imderslood that Huh publicity has ])acn a forced 
one •l)(!cans(! of the unyielding demand of tlie imliistry. 
Another reiiFon for tfie licshatioii to publish any results is that 
the tests ai'(! still in tln^ process of inakiiiK, lilvon since llie 
publication (jf part.s of Iht* tesis for Iho purpose of illustrations 
in tlie recent book, Snow’s "IVyehology in Ilusinoss Itolations,” 
it him liiMMi fouial advisable lo modify iho teehiiiquo and 
ai)|)iiratiis. 

This .slatoini’iit does not attempt lo point out the tcchiiiquo 
used in the devehipment of the le.sL' nor the large body of 
uuiteriid thal lias been colh'clod up-to-date. All this, it is 
hoped, will he pulilished in some immogniph series when the 
work is ciimplclcd. 

The tests are usetl nt this liiiio for Ihe. Kelectiun of taxical) 

‘ Mfiow, A. "'i’l'fils fiir riiiiiiircuf.s,'' I'rtyclii/lnccy, I'd. t, 
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drivers at the ye]lo\Y Cab Company cif (.'hu'!«|;o as w.'ll as m 
other taxicab companies in the followmir cities: T.cinsvillc, 
Cleveland, Pittsburgh, South Ihnul, Tolnlc, and tUnalia, 
In Omaha the tests arc being given by (he nmalia Safely 
Council to any driver—automobile or Rtroet car who v. tuils In 
avail himself of the opportunity. 

Up-to-date, in Chicago alone (Yellow Cal. Company), 
twelve thousand applicants have been tf'stcd, of whom (lin'c 
thousand are nt this time in the employ of (In- Coinpaiiy. 
The Company employs a total of six tlioiisniul diivcrs, '1 lie 
rejections, since January first, have been Ih pm’ criil of all the 
applicants who have aspired to become Yellow Cab drivers, 
Rejections have been based upon the applicant’s liability to 
pass the psychological tests satisfactorily. The rcduelion of 
accidents since January has been substantial.^ 

The following containa a very brief de.scriptioii of tlio teste 
used at this time: 


Majou Tests: 

1. Physical examination. This examination is given by ii 

physician and consists of a rigorous exaiiiinal ion eo\’- 
cring the usual fields auch ns the eyes, cius, rclh'xcs, 
blood pressure, Wnssormann, heart, lungs, o(c. 

2. Intelligence tests. The tests for intnlligeiuie eoiisi.sl of a 

group of very simple problems in printed form, 'J'lie 
pamphlet which contains the tests inelmlcH also nil (lie 
necessary directions and sample problems ho that it can 
be given to a large group or individually williout apy 
oral instruction or interpretation except for the taking 
of the history of the subject. The tests reipure veiy 
little writing. We assume tliiit the subject Iciiows notli- 
ing (due to formal education) but whnt wv- attempt to 
teach him while he is taking the test. t)f eouiHe lio i.s 
expected to be able to follow very simple ilinadvons, lus 
able to make marks and figures, and to copy IntltuH.’ 


' Ibiii., pp. 40-14. 

*For ilhiatrnfciona of tho intclliRonco lent, Honotul mviHion, tu-r. ,Sin.w, 
A, J., Paychology in IJviaincaa Relations, i))i, r.'^P-.yyy 'J'Ik; icitii im now 

uaec], however, have undorgono still a tliini roviHioii, 
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Tlic. liriic limit, iw Iwcnty-fivi* iiiiiiiiio.H. Wc iitlpinpt to 
mcnMin' tii{' iiilrliijioiHto of llic individual liy tlio use of 
llu’ fdlliiY.in^:; tfst.H: (rt) iiniin'diji((* jiiul mnoip inoiiiory, 
(/>) ul,(<‘!itkin witlmut dislrrudion, (r) iiUonLion with dis- 
li'iiidiim, (r/{ of ol»Hfrvjilion, (^r) Hpacc, povfippLion, 
(/j iiiiiipcry, fp) :i<l!i|ittddli(y l«j iiiiu.miiil siUuilions, 
(/j) n'OMin (^oinniiion H'iihi* Iy|u5)i (0 loiirninR, (j) speed 
of I'racI itih, (/.p pcuTvcriincc. 


'riiin ii'vii i<'ii «;i!> ikf 111*' f'*llii\viii(' iiul,iin'; II) \Vc rcihiiied Dm timo 
from Lwiiily-liM' In lifh‘i-n iiiiimli-H, nhliiiniriK llip Hiiriip diKliibniion, 
lutlh fnr llif \viiiili' uikI fur piirfji (if it. (‘J} IVn oUttiiniitcd Llio 
printed t'.rin'nil. iiiln'*luirl'>ry iii:'lnirti<»ii!i luul now Hire IhcKii nrally, 
Dll' ri'iiHi'ii lit’ini' iliat i;im*i! tin* xalin; id llui liifll in riiliroly (Iqio.ndeiit 
oil l!i(i I'liliji'i'l’ii iiiiit*‘i-!;triii*liM}' of ivlird lie is to do, wr ciui li(‘ttPr clicick 
vip nil lliiii iiiidi'i'i t!>nc|iu): v.ln-n llu- iTi'.lnmlioiiH nro onil, Our criLorlori 
fur till' I'iviitp i«f iir-(r<i* ii*'n‘i i:', nun llio Mil jerl (/i.Hiori.i/rn/c iin uiidni- 
HtiUiiliiit: of w liul fi*' ill t«> (f"? (•)) \\V liavi! cliiniKcd llio (ypo of "Kiimplo 
Iiriilili'iii.’' \Vr fiuiiid tint iiniiiy inilijectM failed to jiroliL liy Llm UHlliil 
l>r('ii(‘iiliilioii of (III* '*i>:iiiiidt- |•l•■l•^'lll’' iiiiidinti Die following'; 

Minri/i/r: 

Wrili' oil (!«' >IhI(mI Iiim- ilie ii;iiiii' of tlir iiiilouioliili' lliiit cun lin 
i)|u'lli d willi till’ ftdIiAviiij' IK tUK.,. ford. 


Ciiiin('i|Ui'tilly ^vl• l•ll!llllo d lln-m to llic fidlowiiij' l.yp*': 


8. Write on llie dntfid line Du' liuiiu' of tlie iuK«>moIiile Dilil ciiii lie 

ii|ii'lli'il ivilli llirM- letter’ I'Oltl’. 

TIu' linin'' ifil’'(illl>. 


li'll till- I'lilijeet 111 r*-!iil l•v^•^yDtillH belwcei) llui licnvy linen, to 
avoid lui\iiii! liiio i Ki)» tlie oiiuwit. lii IIhk lyjie of ])r(iljlc'in DiPii, tlio 
flUlijiMit pi'In 11 ro'ifnr r, lu/iin'' f/n »/l to Ids leiiiiniii', luid vni'y few foil to 
IiiKlitl'V till’ ••Miinj'l**. (I- \V*-nuiimi'.eil I'* .ilill fiutlier (lilt tlio 

low ti'Hl M'liri'iv ''l lie |ii'uldciii \vjm n* e«iiiijimunl ii ll•^^l in wliinli Dio 
lowcfit l_\pen of iiili'lliaeiiee wmilil In' npreiul ilitlereiiliiili'd- uvoi as 
livr)';i' nil iir''ii hi- im I Uni it wmilil he jniti^ilile In elioose eiirii- 

fully (rmii iium'iic; I hem ' Wil li the i I'Visiini, I ml 1 n pei eent i ^![•('lve 0 
(or niii'in e. (•o tif eniii'in-. fn'iii e ijiern'lii'e ti*'m ere nMe I" I'liminiiU* 
ni|il>ii;ilili<':i nod (n InLlniiee i>|) Die LeiK ip'iieially. 
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Theory: In out work, bo fftr, wc havo rlispnvnrp.fl that 

tiverage or superior iiilolligencc ifl no index to a pprHon'fl 

ability or inubility to guide ft vehicle Mifcly -very low 
intelligencG, however, invnriiibly is lui index. 

3. Emotional slabilibj.^ Appariitiia: The upparaUm woA iu 
this test consiats oi nn ordinary kitehen liihh! pIiuHid 
itt a dark room. Tlie table ia C(iiiii)|)efl with two in¬ 
dependent electrical circuila, one, wliieli we will rail Iho 
X circuit, for the purpose of occxipying the u)>pliei\nl'B 
attention; the other, which wc will cull the Y circuit, 
ia used to distract the subject. Tlio X circuit coiiHisla 
of the following parts: two foot porluln, t)ne hand 
switch, and two panda of lights, nil in acricH. 'I'lio 
lights on the two panels arc in parallel, <mp. piuicl being 
mounted on the table and the other onUside Uio (hu k room 
on the experimenter’s controlling board. two pcdula 
are controlled by the subject's Feet while IIh'. liund Rwihdi 
is placed to the left of the panel cnnlainii^g tiu’; Hghla. 
In order to light the cigiit electric light hulh.s llu* Hubjeot 
must place his two feet upon the font pcdula and hear 
down with bis left hand on the swiLeh n’liilo with his 
right hand he makes the appropriate connec.lioiiH on the 
panel, the proceas being very aimilar to tluiL used on an 
ordinary telephone switch board. 

The Y circuit oonsists of a bakeliio hoard inoiinLcd 

* For original teat boo Ibid., pp, 535-630. 

Our first idea, for this teat, was found imprnctirahlo bornuMo of tlio 
large expcnac involved in the conalruclion of Iho niiparnLim. 

Tlio idcft was to have the prospective pilot iIomoiiBLnili) liis ability 
to control a rapidly moving car. This "car” (soat atul ctmlrdl) was to 
be fluapended from a horizontal rail. The mil wivi to l>e inelinod Id a 
degree which would permit the "car” to develop a high rale of Hiieeil by 
meaua oi gravity, In the construction of the flnjjjJDrt of tlio oar tlioro 
would bo clevieed an automatic releoae which would, at n. given nuuneut, 
drop the "car” and the subject sovcrnl feet. The laiotilioii of the nub- 
jeefc would be controlled as well na his hands and reet. ’I’iio iiubjoot 
would bo instructed to stop his "car” at a given sinnnl. 'I'lii’ nperalum 
of the "car” as well ns the controlling devices was to bo iiuLdtiuiUo. 
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IKiriKMidiciiliirly minn tius top of Uio table ami 10 inches 
in front of (lie fivcn. On this board are dis- 

lril)nl('d olrofrio wins wliicli nob lus Rpark gaps and are 
coiilrollcd by a main nwitoli ontflido of tlio dark room, 
OfH‘ lend of wire! f.-^jiark fniP'O extended in such a way 
UmL a nlioek ean Ik; admiiUHlered to the subjecL'a left 
hand. 'I’hiH Y <‘ir(aiil in in fnnies not only with the 
tnain nwiteb 1ml aim with two oilier Hwilehe.s -whicb are 
in paralli‘1 "no coni rolled by the band and the other by 
the foot and Im (In; rii'bt f>f the subject. By the use of 
tlK'^-'e bml Iv.'o iiaiiied switelu's the Hubject can at any 
lime intercept the (low of cleetrio current in the Y 
eircuil. 'I'lio eleidrie power for the Y circuit is trans- 
fcrnnl by tin; mn; ()i twidvo ford coila, a hiRh-frcqucncy 
Iran.sforiner (I ld-'‘^o,fhh) volts, 10 ampercH), condenHor, 
tesla (sjil and roljir}' epark Rap. Tbo reactions of the 
snl)j(!i;t are anloiiialically nieorded by the use of a stop 
waleli, wbidb in in pandlol with tlie Y circuit and is 
eonlrolleil by a net of reliiya and a magnet. The 
rea(;lioiiH within liie body of tlie subject arc recorded 
liy the UHi; of an olunmeier and galvanometer. 

Method, 'I'lie subject is brought into the dark room and 
a;ilo'd to nit in n chair facing the apparatus. He is 
told to place his two feel upon the two pedals of the 
X idrcnit and pri i'S down (ho invitch of the same circuit. 
With bis riglit band, be is told to operate the nmall 
Hwilcli board of (ho X circuit lighting the lights in 
onliT, one after the other. To do this the subject 
lou.sl, l)y a Irial and error inetliod, discover succea- 
Hiv(“ly tin; Li-rmiiials wliieii will light tlie lights in the 
de.‘^ir(Ml order, lie is not only told to do this but he is 
also hIiowu liow !o do it and he must his 

umhuidiinding lo the sidisfaclion of the experimenter, 
Ih; in also told that if lu; should fail to light the lights 
in order (wbicli always bnitpcns) In; will “blow a fuse’' 
creating acouditiou made up cluc.lly of a striking dinplay 
of lla.Hheii of light, lie in Inlil that lu; must eliminate 



44 


A. J. SNOW 


this display, at once, by opcralinK live linnd uiul font 
Bwitches found to bis right (lliia, as wc liave poiiitvMl out 
above, controls the flow of clcclric eurronl llirongh llio 
y circuit). Here, ns before, Ihc subject i.s lobl cbMirly 

what to do, the instructions arc deinoiiHLriitcd, and he i.s 
made to demonstrate his understanding io llic. siiliK- 
faction of the experimcnlcr. On Ibe right arm of Die 
subject ia mounted a copper plnle wlvicli tvTininaU',^ in 
the ohmmeter and galvnnoinetcr. 

The subject is ©ven to understand Unit tlic object of 
the test ia to sec how fast he enn light tlic lighta in (he 
panel of the X circuit. At the same lime, however, lie is 
impressively told that if he should sec jinytliing imnsiml 
happen such as a flash of light or if ho shnuld feel a 
shock, he must shut the current olf by operiiling ibe 
two switches to his right (Y circuit). Tlie sidiject ia 
instructed in semi-darkness, all of the api»initus btuiig 
hidden from his view but the Bwilcbe.s and the jianel 
containing the electric light bulbs Unit ho is to optuiUc'. 
When the test begins he is left in total (larkne.'^a except 
for the meager light that comes from the atimll hiilli.s 
which, incidentally, are painted black. 

This test consists of two parts; 

A. Reaction time during fear; In this part of the bsat 
the experimenter permits the Huhjccl (after he 
has been left in the dark room) to light three Io 
five lights and then he admini.ster.H the ahock and 
the disturbances created by the Y circuit, 'rhe 
subject intercepts the flow of current aa rapidly 
as he can by the use of the two .awitchc.s to liia 
right. The time that has elapsed during tlic 
administration of the dLsturbance is recorded 
automatically by a stop watch; and Lhc I'c.sistunct' 
as well as the change in electrical voltage in the 
subject's body is recorded on the ohmmeter and 
galvanometer. The experimentoi', by llie use of 
the corresponding panel of lights in the X circuit 
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Mult^idd lljc (lurk room, in iildo to ohcclc tlic inovc- 
iiK iild of th(( who immt ime liis Uvo hands 

iiin! fr(‘l, UK iiislruotcd, in crddr to be able to liRht 
llio liulliH on the iiuncl. 

'I Iicory: 'i’he Iht'ory miderlyinK this part of tlic t(5.st is 
liiiM'd U|iiin dm unalniry drawn from the actual 
o(n'ru(inii r»f a (niriHiiortution V(:iiici(!. In this 
l( id, iiji in coidrollini' llie movenmnlH of a vehicle 
jiilol's allcnlion Ix'ijij; Indd by the usual op- 
(Tidion of the vchinh'), the attention of the fiuh- 
j(Md is held Ipy his attempt to li^ht the bulbs as 
direi'led. Tluni, suddenly, an emergency is 
erculcd which disturljH the pilot--in tliis ciisc, 
(Ik' Kulijcct, cinotionully, and to which he must 
Micci'SKfully rciicl. 

li. I'inmlioiial Hlubilit)'; In lids part of L)ie test tlje 
fudijcc.L is under the sumo conditions us in the first 
part of llie ti'st willi Ihc (;xce])Lion that he is told 
Id move his had hack on to the two pedals and 
Ins hand to th(! switch controlling the small 
I'lccli'ic light boiinl (X circuit). He is told also 
Id ('dM(iiiU(‘ 1*1 light the hulhs a.s rapidly as he can. 
Muring (Ids part of die te.st the subject is dis- 
Inriicd hiiir (inu'S as in Llm linst part, the difference 
.''imply bciiig diat the uxpcriinenk'r records very 
curcfully thii data supplied by the obminctcr and 
gidvanoiimhir.'' 

' 'I'll*', rciiiiltw iililaiiM'il liy llie iiiii! of tin; [.'iilviiiKnnuLer arc. iioL ulto- 
gcllior iiiitisfikclory lii'ciiiin' il in very dili'miilL lo conlrol llio inovcincnlH 
(if 111*! Hiibjccl, 'I’lif n-'iulls ill llie lirnl piirL of llic teat (fiJiir reaction) 
do nnl ilcpi'iMl iiiniii till' dii'lurliiuicc.a iiMiorded liy llu; Kiikiinoincter but 
r(illi(‘r lli(! liiiK' rci'Knlcd liv tlic luduniiilif’iilly eoiitrollcd stii]) wivtcli. 
Tim v.-liii|i' priildciii *if incuHurinn ('iiuitioiinl Hlabilily ia u terrili(jidly 
dill'll',idl line. While llic unc of (lie I'lilviinomcLr’r liu.s not been given up, 
(.•.XpcririJcntJi) hd^J, iu ))»c ini'Ji'Hiiremi'iit of Llic liearL bent—sjased, regu- 
liirily, niid voIimiic Inv* been bei'iin by llie uiai of n pleLliyHom*)Krn])li 
mill [I liyilrimiiliyi'iiioiUnpli. 

^ III Idl *rnn'li nil il Imn lieeti n yeur /line*' tlii/i nelicli' iivi.s ,yi;l;ni! tled Un 
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Theory: TliL^ test is based upon the theory that tho 
record of on emotionally unstnhhi iiulividiml will 
show a greater irroRularity, iticroiifiiiig rcsintanco 
and diaturbance in Urn How of ('Ic.ctric, ourront 
through his body. 

4. Recklessness.^ Apparatus: Tim apparaiiis ooiif^iHla of a 
Bmall board on wliich arc cut four irregular liinrs. They 
vary in length and width, and hegin and Leriniiiato at 
two common points. The first lane is the sliorte.st but 
also the narrowest, the fourth tlm longest and wiflcst. 
The lanes contain various obalruelions - sharp turns, 
curves, and irregularities. The lanes arc lined with 
metal strips through which flows the current from an 
automobile battery. In series with tlic board is a 
stylus which can be moved freely through Uie lanes. 
However, when it comes in contact with the pidcs of ilio 
lane, the circuit is closed, causing a slight disturbanco 
in the body of tho subject. Attached to tbis circuit is 
an automatic counter which records the miinbor of 
times that tho subject’s stylus comes into contact with 
the sides of the lane. 


publicntion, tho following cliangos In proccdurn linvo since lionii nmde: 
(1) It hns boon found better not to uso tho Htritcl lumlogy. Wn now 
simply Bay, "Move the stylus ns rapidly nnd nn cnrcfidly as you can 
through, the lane," demonstrating our instruclioiiH, explaining that by 
care we mean “not touching the sides,” and pointing lo tho Hlnp-watoli 
and counter. (2) Now, instead of allowing tho flubject lo travtirno tho 
lane of his choice, wo ask the subjeot his choice, record it, l)nt roquirn 
him to actually traverse the first lano, which is tho widest and loitgcat. 
(3) In place of tho kymograph wo now use an apparatus (line photo¬ 
graph), specially designed by Gacrlnor of Chicago, wliicli combiaoH all 
tho recording—tuning fork, seconds, and contacts—on ono (iniiHitl?;cd 
tape, it being possible with this opparntus to get a record as mucli as 
twenty yards long. (While this apparatus is hidUon from tho Huliject'a 
view, in order that the entire apparatus may be includod in m\o. picturo 
we have here placed it on the table along side tho laiioa.) 

‘ See Ibid,, pp, B41-542 for the description of tlio aiiparntus iuicd in 
tho first attempt to measure caroicssncBS, 
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I inli uii ;ith ilii’ liiianl. I'liiilniiiint!; (li<‘ laiH's, is 
aiii'llicr i'"!iV(l <») ilu' saiui’ si/c foiiluiniu|j ji iimiili(>r d 
fKIlllM’l I'Hillir'. rilirr iiniuls an* r<» «lisl I'll lUtrd rluil 
ulicii llii' Mil'jrrl a|iiU'«>!ii'lio and piissrH, wilh lluy 
• lyliis. iiuy n\' iIh' of diJIicull^’ found in /lie litfics, 



dl ( K1 l'I'l'-'i; Vl'l‘IM‘\NT tN I’ttril'IIK i’ltsri'KIiS' 
Ml S IMii-i Is ill clijii'Ki' 


unolhcr (liclric circuit is cuinplcLcd, rcsiilliii^ iu :v 
movoiiiciil i»f an cliM'lric lamliour which rcjiistors upon 
a sDisili/<’d pajKT wliich is rcvolvin;; aroinid a Icymo- 
tinipli, (111 ilu' same luipci', hy tin* use ol anotiicr 
eirniil, w liicli (ipei alcs aii eleclrically nmiiilaineil ( iiiiiiin 
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forlc, ia recoi'dcil Hit* liiiH* fniftiniu^ of mtuimIs llinl il 
takes the subject to coiiiplclc the and hnNv hmn 
it takes him to move the i^tyUis thi'nmj;li llu' iii.iuts uf 
difficulty.’ 

Method; The subject is told to iinri^^itu' Hint (lu-sc huKs 
represent the conditions of tin* slicrfs aiul (lint il is 
his task to move his car, which is now R’|uvH'iilcd liy 
the stylus, tlirouRh any one of ihe hums iir.it. he. riuuisi's, 
so that the motion of the aLyUis- which lie now guides 
should tcrinhmte at the oilier end of (he Imie. lIi* is 
also told that the object of tiie tc.st is (o .‘^uc lioir rniihlh/ 
he can move the stylus through the Inur., but lluit lie must 
be careful not to touch the side of the hine ns llmi would 
count against him. He is given tu uudevslaud ihivt if 
his stylus comes in contuct with any one; of llu* ohstnu:- 
tions of the lane, that that would lx* parallel, in llu; 
analogy, with a collision on the strcels. Tin; .subject is 
also told that the time it lakes him to eoiui>lel(5 the 
movement is recorded by a slop-waleh ami that the 
number of '‘collisions" he liiis Ls recorded by the. mUo- 
matic counter. 

As a matter of fact, thoexperiiiienU'ri.sinliuc.sfcd only 
in the judgment which is involved in tluf scdectinii 
of the Innc that the subject desires to li'iiverHi;, the 
data recorded on the kymograph. T'his purl of the 

' At fiiatitwiis tliouprht i|mi it ^vuiihl hu Imst lo nicni'il lli«! iiiik'i>iiii<ii(.k 
of the subject by the use ol a pciicll instead oI ii styliiH, liHicdil of Llw 
iiae of the kymograph the record would be trnccil upon ii iiiiifoiinly 
moving paper (the motor being controlled liyii governor) |ms*u’iig uinhir- 
ueftth the board contaimng the lanes. In order lo dcsigiiiUi; niioii tliis 
record the place where the subject pas.scd Llirtiugh an ()l)Htiiuiti(iuu 
metallic plate would be placed nmlemcatli (his moving paper, 'I'liis 
plato would contain projeotions corresponding to the iiuiul.s of difliculty, 
so tliat when the subject traced the path of the luue wlLli the pctwil, uu 
index of his approaching and passing through a point of iliirKiiilly would 
be registered upon tlie paper. One can easily sen that Him rceonl wmild 
contain the rate of speed ivith whicli Hie aubjoet iiuwes tlw. )U'.miiI tln vjugh 
the lane. 
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rrc(ir<iin(i: [ipiuiraUw ib not visiiiln to tlio subject nor 
rlnrR lir- khuv. riiiydiiiiR nlntut it. 

Theory: Tlio llirciry uiulrrljinn Huh test is tlint the 
rnreful driver will select liin Innc wluch perinita liiin to 
nulla* (lie licst tiine with flie least iimiiher or 'hiccidonla" 
luid filsn llifit III* will slow down considemhly the inove- 
meiil (if (In* styhiH fi« he npproaelu’S mid [msses any 
piiiiils of ililliculty foujid in hin p.itji. Of course Uin 
rcilueed time in pjipsliig a (lifiiciiHy ifl always propor- 
lional In the. liiuo wilii ■which )ic inovea the stylus 
lielwcen unulwlniclcd poinUs. 

MiNon Tf.s'I'.s; 

5. i^fnsculnr /(niV/ne. Apparntua: Telegraph dispatching act 
and kyinogi aph recorder as iwecl in the recklessness test. 

Method: The Hubjcct is told to t-ap as rapidly na he can 
upon the key for one minute. The horizontal position 
of tin; key is ndju-slablc to sucli n height that the 
Bul)jL‘(’L'H forennii can rest coinfortobly on the platform 
whieli liuhln the key. 

'I’heery: Tho theory underlying this test can bo found in 
fooliiotu (pngo .*>23) (»f Snow's "Paychology in Busineas 
UdliitioUH.” 

(5. il/NH(-uhir /i!(Wf.stancs. Apparatus. A stifT Btoef apring 
mounted liurizunliUly upon a board with a hand grip 
at the other end. Alongside this spring ia a finely 
graduated Ncalc. 

Method: T'he subject i.s told to press the spring in a 
backward nmtiou, exerting Ida maximum strength. 

Theory: The theory underlying this test is to see if the 
?ul)jecl can sustain a great deal of muscular stiain. 
This ia obtained by rccoi’ding the time that elapses from 
tiio ijioincnt the spring is at the maximum contraction 
until it luis been released oiic-third of its former 
di.stmic(3. 

7. Simplo and nntUiple rmclion lime. Apparatus; Ilipp’s 
(^ii'onoacojx*.; Stimulus lights, vibrutoifl, boll; Reaction 
Iceya and pedals. 
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Methods: This test has two purls: 

A. In the lirst part the Buhjeet is luld lo rracX, hy 

pressing ft telegraph key, to a F(pniiii, atid 
touch stimidua, an g'iv(‘n l»y Lhi; ei^pcriinentcr. 
Heaebion time is recorded on llie clinpiid; n'pe. 

B. In the second part llie a\il)ject is iislod to n spond, 

by the use of pedula imd keys, Lo (In- viirioiiH 
signals which are given hy Ihe expi-riiiK'iilcr, dis¬ 
regarding any other and dislructiug sit'iuds wlii<0\ 
may be given from time lo lime. lloiKditui lime 
isrecovded on the chvonofte(»pc, and U\i‘. minilior oC 
errors ia counted. 

Tlicory: The theory underlying the lirnb i)!irb of the tc.sb 
is based on tho assumption tlmt (he suhji'et wlio.so 
reaction time is slower, and imu'c ii'K'giiliir than llio 
average is a worse "accident risk" tlmii t)u! Hubjoct 
of normal and uniform reaction time. In llu* Huiond 
part of the test the subject's reaction lime an \vell ns 
the number of errons made is an index lo bi.s iihilily to 
pay attention to the safe conduct of Iuk vehicle in 
spite of the usual distractions of the road. 

8. Perception oj" space and molion. Appavnlns'. Moulded 
upon ft board 20 feet long arc two toy voliii'lea who.su 
motion is controlled by a syatem of inilleyK luid wtughl.s. 
Stop watch. Fixed scale of mimhurH tliroc inches 
apart along tracks. 

Method: The subject stands fifUspii feet fioin the ap¬ 
paratus and facing it. Tlic vobiclea are moved at 
different speeds in various directions, uccording lo eiglit 
different, prearranged combinations. Tim subjoel is 
asked at a given signal to indicate at whnt ]nuub the 
two cars will pass or overtake one uiioLluu', Tlio cx- 
perimenter records the error between the suhjcel's 
estimate and the actual point of ])UHsing. ICxpcu’imeii- 
bor also records rapidity and regularity of I'c.sponse, 
speed of learning, and constancy of allmibion. 
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Tlii’liry: Tin', (licnry iinilrrlyiiif; this is tliut ilio kuIi- 
ulii) is iiiiiilili'i Vi’illi luiy (li'f^nid of adouracy or 
lo iniiki'- flio tnnTSsavy juilpiieiil suITri’a 
from II viiiiwil (li-firl wlirdior (riitnil or pciiiihnrul • 
wliidi (if comvo inuki ii tlid siilijod an umicsirahki can- 
ilidiilc ((ir II piliil Ilf any (raiisiioi'luliim vrhidle. 

Of (loiirsii il is iiiidoi’i'foinl (liiil, fur cucli ii'st a IciLriiin^' poriod 
has hiM'ii cjilalilislinl. Oiir Hliiiiiiurd in I'iviuf' iiistnuiliona is 
lo expliiiii llif'iii ill tile l(‘arijinfj period until tlic applicant 
can diinion.'ilrdlc (n iih an iimlei’slaiuliiig of them. 

In coiidnsiori (lie roiidur is warned aRninst any iiiidao feeling 
of HLtisfaciioii licCimso of tliii iippnrcnt bugcges of the tests. 
It is too early m yet to tell with aijsoluto certainty wiiethcr the 
prohkiin o( llie siilcclion of [likils him hccii adcquiitcly solved. 

The work at tin; present moment is hindered by a great 
nmnlicr of praclidal hiisiiicss diHiciilticH, principally labor 
market. In apite of this, liowever, the work is very promising 
and only the future will tell whether it will be lusting or not. 

(MmiuflcripL received April 28,102Ii), 



INTELLIGENCE AND THE UEKIUT-WIIK HIT llATIO 
EDNA llEIDiml’.DKll 
Uiiiocnily nj Minuciiula 


There hag always been a certain inlereflt, linlb |)ni>nl;\v ;uul 
ficientific, in the question of p(issil)l(; nrlnlioiiHliips LiTutimi 
the physical and the so-called mciitnl li’oiLs. Hue cf Uk; most 
recent and original attacks upon this problem Inis bt'en iiuulo 
by Naccarati (2), who obtained positive i:orn'l!i(if)nH lietweeii 
intelligence scores and two indices of morphologic type: (o) 
the inorj)hohf}ic i?idc,t, nu elabornlc moasiire wbieb gives the 
ratio of length of limb to trunk volume; and (h) llm hinht- 
weigU raiio, a more simply obtained indication of (lic siiinc fact. 
Of the two measures, the morphologic index is the morn priHiise 
and commonly gives higher corrolalimiH with iiili'llignnci!. 
The height-weight ratio, however, lias the advanlagi^ of being 
easily obtained and the fact that it bus given corn'laiiniiH of 
-|-0.75 ± 0.05 and -1-0.70 ± O.Ol with tlio morpliologic index 
(2) makes it acceptable as a fairly reliable snliMtitnle for llin 
latter. lAirthcrmorejit too has given positive corrolatioiiH \vilh 
intelligence. 

These correlations Naccarati regards as indicalivn of a 
relation between intelligence and morpliologic type fumb 
that the higher levels of iiitelligcnco lend to at'ctnnpany 
the microsplanchnic type, whereas the lower Invel.'i are inon; 
likely to appear in the opposite type, the macrosplanchnic. As 
Naccarati uses the terms, microspUinv-hnlc refers to individuals 
in whom the development of the limU'i prodomimitc.s over the 
development of the trunk;??ioc>‘os/jlo»ch«jc to 11 k).‘-‘C! in whom tlu; 
development of the trunk is propurtionaloly gri'iiU’i' Ilian that 
of the limbs. Between the two ho places Hit 
type, which includes individuals in wlioiu the devolopini'iit of 
limbs and trunk is proportionately balanced. Kn clidin is imnlr 
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for a pcrfcdt jioinl for point eorrrsiKmdoncu biitwcoii intelligence 
anil inor|iliol(igie tj'pr; in fad, Kaecaniti believes that neither 
cxlri'inc, moriiliologUeilly eoiisicIertMl, will lie found to represent 
liighi'sl Irvcls of iiilclligrncr. llis contention is only that, 
)]] a gj'oop as a u gracrul Ipiidejicy -will Ix) foiiiifl for 

greater intclleotuid adivity t<» bo prewiit in individuals in 
whom tile syKleiu iindprlying llic iiclivity of the limbs and 
extri'iiiilics is diiminimt over that iiiuhMiying the visceral and 
vegetative fniudioiiK. Ilia explanation of this condition is 
given in lenns of tho eiulocriiio glands, lie. believes that the 
glands wliieh make ft>r tho growth of the longitudinal diameters 
of the body are f lio siuiio as tliojsc which make for activity of 
intelligence. 

Nacearati's work dosoi'ves attention, not only because it 
rL'jji'esenl.s a nm'el and proinising line of ftttaclc upon /nr old 
and important proldem, but bccavjso a considerable body of 
evidence Inia been brought forward in supiwrt of bis theory, 
In his original jinblication (2), ho pre.scnicd ])ositive correla¬ 
tions, some of them Ktatistically valid, Ijctween scores in stand¬ 
ard iiiLelligene.e tests and his two measures of morpliologio 
Ly|)e; and in the same study, he reported the absence of sig¬ 
nificant correlations bntwoeii intelligence and citiier height or 
weigiit taken separately ns evidence supporting his general 
thesis that a complex activity like intelligence is not connected 
with a limited featwro or aspect of the phy.sical innkc-up, but 
with sometliing vvhieli, like the glands, exerts a general influence 
on tho organism as a whole. The groups which formed the 
basis of this study ranged in size from i)0 to 221, In a follow¬ 
up study, made in collaboration witli Lewy-Guinzburg (11), 
he coidirmed the results of the earlier study; positive correla¬ 
tions, .some of them substantial, were obtained between the 
heiglit-weiglit ratio and the Alpha, Otis, and ^J’horndiice teats. 
This investigation was based on groups of 50, Q4, and 252. In 
a study made l)y Maccarati and Garrett (4), “to determine 
u'licllier Utero is any relation hetwoen J)ody gj’owth and tlie 
speed ajid flexibility of the individuarB mental and motor 
roaction.s/’ a comparison of two groups, one having high, the 
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other low morphologic indices, tended to show that "in Rpoed 
nnd flexibility of mental and motor performances, ms inenHurod 
by cancellation, controlled association, and maze tracing, those 
individuals with high morplioloEicnl indices ,surpass Lliose with 
low indices," This conclusion, however, was regarded as 
tentative because of the size of the group, which included only 
57 cases. The same study also brought out positive corr<!la- 
tiona between the height weight ratio and the Mpha, maze 
tracing, cancellation, and controlled association testa in gremps 
of SO, 57 and 150. The general tendency of the nvideiice i.s to 
support the contention that there is an appreciable relation¬ 
ship between morphological type and intelligence. 

The question of a possible relation between morpholngio typii 
and emotional reaction Iras also been invcstigateil. Naccarnti 
and Garrett, carrying their investigation into the field of tem¬ 
perament (5), found that individuals with low inorphologie 
indices tend to be less stable emotionally than tliose witli Ingb 
morphologic indices, when emotional fitability is meiisurod by 
the Woodworth questionnaire. This result, too, they con¬ 
sidered tentative, because of the size of tlm fiiniii>l(!, whicli in¬ 
cluded M cases altogether and which was divided into three 
groups of 18, 10, and 20, representing high, medium, and low 
emotional stability respectively. In another study made by 
Naccarati (6), in which 100 psychoncnroiicB wore iised uh 
subjects, it was discovered tlmt the "nsthcnic" patientH were 
more likely to be found among the microsphmclmic.s, the "(uno- 
tional" among the macrosplanchnics. Landi.H, (lulletLe mid 
Jacobsen (1), however, obtained results exactly tbe opimsite 
of those of Naccarati and Garrett as regards oinotional stubility. 
They found negative correlations, averaging about -U.IS, 
between the height-weight ratio and various criteria of emo¬ 
tionality, but because their group included only 25 cases, they 
did not attach great significance to this finding. ()n tlic wljole, 
the trend of the evidence reported up to this time suggcsls (hat 
the morphologic index is a measure of a fairly definite eondition 
which is connected with intellectual and emoliomil rejuTioiis 
in a manner which represents something more Lhiui elmiiee. 
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Iti vi(!\v of tlio uiiifoimily with which Naccarati's reaults have 
bci'ii confirincd, it K(‘oma desirable to report a study in which the 
rolatioo of int(!lUf:;onco to the hciKht-weiRht ratio was tried out 
on !v s()[iKM\’hat Ini fiier scale Hum that attempted in any of the 
stu(li<^s which have sipix'ared so far, and iu wliich the general 
result liiiH been a failure to obtain any evitlenec! in support of 
Niieciiriili's eonehisioiis. 

'l'li(5 study in (pjcstion was made at tlui Uiiiveisity of Min¬ 
nesota oil 1000 native-boni white sUidcnls who entered the 
ColloRO of Seioiuio, liitcrature and the Arts in September, 1924. 
The .seleelion witliiii the class of entering freshmen, which 
niindiered lllOO, was purely niphnbetical; the first 500 men and 
tlie first 500 women for whom both intolligonoe scores and 
ineiisureinents of height and weight had been obtained were 
used ns the basis of tlie study.' It is important to note that 
the. 1000 cases studied represented a largo sampling of the entire 
group of IdOO. 

TToight and weight measurements for the women were ob¬ 
tained from the I’hy.sical Kdiication Department of the Uni¬ 
versity and those for the nion. from the University Health 
Serviiie. Tluise inoasurcmonts were mode as a part of the 
general physical examination which is given Iry the mombeuB of 
these deparlmenls to nil students entering the imiversily. 
That is, the measurements were moile by individuals who had 
reciMved speeial training in that line and wlio had access to 
apiiaraiuK wliich gave prcci.se and accurate results. 

Tlie intcdligonce scores wore those secured in the regular 
University of Minnesota I'lntranco Exaiiiinatioa wliich all 
students lak(“ as a part of the entrance routine, hliis examina¬ 
tion is a group te.st coiisisbing of five parte: 

1. IF. T, Miiorti's Oumplctioii Tost. 

2, All AiiLliuii‘Ucul Ueuamunn Test, adnpLcil frimi Liie Alpha Teat, 

* Till; wrilnr wwlic.i to Umiik Dr. J. Anna Norris, of the Pliyaical 
Mhiuiiilioii Deinu'tnieiit, Dr. II. S. Diehl, of the PiiivcrHity Health 
Serviei!, iiiid Trof. I>. (!. PaltTHOH of LIm' I’fiyrliology DipuirtinciiL for 
iieiKiHn Lo the filoH from wluoh the oriKiiml dnln for LIu.h sUidy wore 
olUiiined, 


56 


EDNA IIBIDDIIBDEII 


3 An Opposites Teat of the multiple choice type, prepared hy lluj 
rsycliologyDepartment of tic Univeraity of MiiinoHola. 

4. A Reasoning Teat, taken from the I’HyclioloKiciil lOxainiimlioii 

published hy the American Council on liditciilioii. 

5, A Vocabulary Teat, niao of the mulliplc clmice tyjK! and alHii 

prepared by the PflycholoRy Dcimrliiiciit of tins UiiivcrHity of 
Minneaota. 

A separate score is given for each test and a fin(d seorn is 
determined for the test ns a whole, In each component Lest, 
the raw scores are converted into percentile ranIcH which con- 
Etitute the scores for that test. The final scores are ohtaiiuul l)y 
averaging the percentile scores made hy each individual in the 
five tests and redistributing those averages according to a 
percentile ranking, 

In the present study, correlations wtu’c obtained Ijctwnen iho 
height-weight ratio and the percentile scoves in oiuih of tlm (ivo 
component tests and in the examination as a whole,, All cor¬ 
relations were computed according to Pearson’s i>ro(luct 
moment formula, 

The reasons for considering this niaieriiil parlieiilarly Hiiitaldo 
as a means of testing Naccarati's conclusions uvo mainly thretn 

First, the subjects constituted a group coiiBidoruhly larg(n- 
than any that Naccavati found availnblc. On the. whol(\ 
Naccarati’s groups have been fairly Binnll. The liu'gf.st gi-onp 
in his original study numbered 221; in his work witli howy- 
Guinzburg, his largest group included 252 Bubjccls; and in his 
two studies with Garrett, his main groups were adtniUcdly 
small, numbering 57 and 54 respectively, though a supple¬ 
mentary group of 150 was used as the basis of some of iho cor¬ 
relations, Furthermore, his highest correlations Imvo not hcon 
obtained in the largest groups. The correlations of d: 

0,06 between the Thorndike teat and the morphologic iiulcx (2) 
was obtained from a group of 75; the correlations of -1-0,44 zi-. 
0.07, -1-0.37 =t 0.08 and -|-0.31 ± 0.08'between morphologic 
type and controlled association, maze tracing, anrl Alplm 
respectively (4) were all obtained from groups 57. '1 ho 
correlations of -1-0.44 zh 0,0G between Alpha and Llm height- 
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>vciKlib ratio (H) wnH l)aHO(l on a Rmup of 60. In the larger 
groaiJS, tlx- con tslaliona were lower. The group of 221 gave 
a cdneltilion t)f rl. 0.01 helwcen the Tl^orndikc test and 

the lieigli(rW(‘ight ratio and .a corrclaUcm of -h0,13 ± 
l)oLw('('n tli(‘ S!iin(‘ ninasurns wim found in Ihn group of 252 (H), 
Second, thi- group uHod in Um* prcHontaUnly wua prosumuhly 
l(‘.«s Hi'h'cted on llie l)asi.s of inldligencc. 'I’lic Lovin "(inlraucc 
cxauMual i<»o" aa applied to liic Minnoanla leal in ii inianomor if 
it iuiplicH that aLudetils uve exeUuUnl on the boais of low scores, 
Ah !i mailer of fact, all applicnnlH for entrance who arc graduates 
of iK'creditc.d liigli .srhoolH tire adniillcd; the tests are given aa a 
iiu'ana of wncuring iuroniiatioii which may bo useful in adminis- 
lrftliv(! and ftoisonnel work. In ulhcr words, tl\c lower ciul of 
the dislrilmliori is [jre.K<;nt in the freshman class and i.s repro- 
KCiiled in the group studied. Naccarali's groups were for the 
most i)iu L slud(‘nta nt ('oluiuhiii Tlnivorsity, where the lower 
end of llui dislriliulinn is excluded on the basis of enUnnee 
examiiiatiim In fact, Nucciivnti and CJurrott vcpoid of 

one of Uwir giMups (5) that l\u*. iwevagc Alpha Rcovc waa 170 
and that only two (»f tlie 6-1 easc.H fell into tiie 11 group, At the 
University of Miimrsolu (7), the median Alpha score for frosh- 
iiKUi woiiii'M wjis )2S; for fn'.'^hmeii iiujii, 12!); only 7!).t) per cent 
of th(! men and 7H.S |it‘r einiL cif the women received A and II 
gnule.s. 'l ids ineanK that approximately 20 per cent of the 
entering shulentH reeinve grades of (’ or low’er, Those results 
were o1)Iiumoi1 in lOlH, bid, the rosuUs of inlelligence testa given 
to Kuccessivc. fre.shiiHUi ehisse.s from that year on, luivc given 
no iiulicntion of a cbaiigc in tlie onlering atndeiiLa us regards 
inteUigeuee,, Ou the etUev hand.tlmve isno veasou for beUeviug 
that lh(^ nppi'r I'ud of the distribution is not reproKonted at the 
Universily of MinncMda. 'riie results of .standard intelligcnco 
tests, givmi in various <dus.'’*eM, inehnle some very high scores as 
Veil ns scniu' rolalively low nm-.s. For example, Alpha scorcH of 
20(1 and over oetiir with expected frequency. Unfortunately, 
direct coiiipai i,‘'Oii,s of thr* expi'i'iineidal groups in quesliou ciiii- 
iiot, he iniide lii'eiiusc* of ililb'n'uee,^ in the le.sls einployi'd, but 
llie ehiuici"'’ are I Urit tin* groups used in the pr<“SiMit Htiidy rcipre- 
si'iil II wilier nuige of iiilolligrure llnin Ihose usinl by T^iu'caraLi. 


Tiir (DL'iiNAi. Ill' tri-1,11 II ru('HMi.iMiT, VuL. a. No. 1 



58 


EDNA IIBIDiniEDEIl 


Third, the number of subjccls made it pof-sililc to diviclo the 
group on the basis of sex and still have Ji largo inmibcr of cuhch 
in each group, Several of Nnccurati’s groups ijichulo, liotli men 
and women. However, where morpholoRieiil ty|i<' is eoneenied 
and where glandular factors may bn involvnd, il is obvious (luit 
ecx differences may be important. In fact, a sox difiVreu(!(‘ in 
the height-weight ratio is indicated by the rnstills of Liu* pi escml 
study. Specifically the results are tis shown in J, d'hut 

is, the women were distinctly higher in height-weight viilio than 
the men; the dilTerencG between the averages of the groups is 
19.4 times the P.E. of tlie difference. To include the two hcnch 
in the same group, tlierefore, might easily ob.scurn an existing 
relation. Besides, a division of the group on the basis of sex 
might bring out sex differences which would not iipju'iir if the 
single group were taken as a whole. 


TAni.i{ I 



AVBIUnE 

il/W 

RATIO 

1' HV. j 

iiiHi’, 



0.4001S 

0.64310 

O.OOl&H i 
0.0C]3-i 

o.oi()!ir> 

0. 001 111 

Women... 


The principal statistical result® of the study iir(! given in 
table 2. 

There is a marked discrepancy between tho.Ho results and 
those obtained in the previously reported studicH. Tin; correla¬ 
tions tend to approximate zero and the probable errors ar(5 small 
as compared with those given in the other invcstigatioiiH. In 
other words, there is nothing in the evidence to indicate a sig¬ 
nificant relationship between intelligence and the hciglit- 
weight ratio. 

It should be noted, too, that a failure to confirm NaccanUi’s 
results occurs both in final scores and in scores for the com¬ 
ponent tests. If only the final score failed to intliciiLc a Kignifi- 
cant relationship, the result might be aUribuUul to some fiiihii i', 
in this score to represent adequately the subject's perform¬ 
ance,—possibly to an improper weighting of the component 
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tcfltfl, or Lhfi iiicliif^ion of onn or iiioro poor tests which tended to 
reduce the diHlrilnilion lJ» n chance armiigement. But the 
sepuratf! t<!St hcoich and tin; filial scores give consistent results. 
Tlii.H, in turn, may .simply mean that all the testa are inadequate 
ua ineaani'CH of intrlligener, lull this intcrpretiitioii isiinprolialde, 
since llir‘ tests used in the exniniiiation liavc been ratlier 
thovoURhly tried out at Mium'wiUv,- ami Home of them olse- 
wliere,- and liav(^ been ftnmd salisfacLory according to ac¬ 
cepted standards. It i.s particularly interesting lo note that 
some of the teats in the group,—the oppo,aitca test and the 
vocabulary teiib,- an* similar lo tlie controlled nsHOcintion 


TAIU.i: 2 

f.'orrchUuJnj iicPrrcii hciaht-treifiht rutioH atul pcTccnlUc scores in the 
UstH ivdicnlr.d 



utti (AOO t-Aiir.H) 

woiiaK(50DcABu) 



IM-;r 

r 

1> K f 

OompleUea. 

- « 01 

o,o:i 

-VO.Of) 

0,03 

AritliiiuiLicdl risitioiiing. 

•1 0.01 

o.o:i 

-0.07 

0.03 

Opjuihitoa . . 

•1 0 O'i 

0 o:i 

-i-n,o(v 

0.03 

Ue(Woiiing. 

•10 o:i 

o.o:i 

■HO. 01 

0.03 

Vocfthulary. 

-10.10 

0 o:i 

•i-o,o:j 

0.03 

I’iaal Hcorc.. 

1 O.O.'l 

o.o;i 

-htl.Ol 

0,03 


tc.sUs wbicli Kaccarali ami (larridl (4) found bo give a correla¬ 
tion of -1 O.'l-l .1. 0.b7 with morphologic type, and thab bhe 
arithmetical reiiscming le.sl wa.s adapted from a siinilar te.'it in 
the Alpha I'xauiiiiation, whieli gave, positive correlation.^ with 
tlie heigliL-weigliL ratio in .‘«i*venil of tlic reported sbudioa (2) 

(3) W- 

'Die faihire to eonlirm Naccarati'.s re.sultfl, however, does not 
mean llml. 111.“^ fumelnsions have lieeii disprove.d. Corrclabiona 
aiiproxiiimting zero may be brought about by other factors 
tliaii a (ihance ri'liiti'oiship between the niea-suies in question. 
Sev(‘ral iiossilulities must be considen'd. 

hirst, llui eorndalioii may bi' reduced Is^causo the iiKjaHiircs 
thoin.sclve.s are ni)l. |)re<‘i.sc*. It i.*? iinprolodihi, liowiivor, iliat 
this coiulitioii is an imiiorlant factor in llu! pri'seat situation. 
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The estimated reliability of the final score in tlic ('iitranco Le.st 
is about ,90. This estimate is based on a sUuly of the te.sls, 
covering a period of four years, with freshnmn chi.‘<.scs (‘iilering 
the university three times a yew. HiRh reruil)ility is iiulieuted 
by the uniformity of the results obtained froin yi'iir to ycuir (u) 
in correlations between final scores ami seholiir.shii), (b) in 
correlations between these tc.sls and otlier intellif'cmie tests, 
and (c) in intercorrclations between the eonipniuMit tests, 
.fudged by similar standaitls, the coclficieuts of reliul)ilily of 
the component tests,—with the exception of the lie;isf)ning 
test,—would not fall below .80, and probiil)ly only one, the 
Arithmetical Reasoning test, w'ould fall as low as that. An 
exception is made of thejleasoning test hcenuse it was u.sed for 
the first time in 1924 and has not been studied as hav(! Hk; 
others. The physical measures, too, donhllcss po.^sess liigli 
reliability as measures of height and weight, but jicrliaps it is 
well to call attention lo the previously staled fact that Llu’ 
reliability of the height-weight ratio as n Rul)sLit\Ue for tin; 
morphologic index is indicated by its correlations of -f-O.VO and 
-1-0.75 with that measure. In his original study, 'Naccarati 
makes much of tlie precision with which the anthropoinelrlc 
measures used in computing the morphologic ijulcx iiuist be¬ 
taken. But in comparison Avith taking these rn(‘asur(!H, the 
determining of an individual’s height and weight is a relatively 
simple matter. Besides, as has been pointed out before, thoHe 
measurements were taken by persona with special Iraiiiiiig and 
in circumstances which Avould give greater accuracy than is 
found in most height and weight mcnaurenicnls. 

Second, the correlation may be reduced l)ecaiiHn the group is 
selected. It is undoubtedly true that this group, like any 
university group, is selected on the l)asis of mtelligence, Rea¬ 
sons have been given, hoAvever, to shoAv that it is probably less 
selected than tliose used by Naccarati,—at least, llwa it is 
unlikely that it is more selected. But another factor of selec¬ 
tion may be found in the morphologic tyjxi repr('S('nt(!d, In 
fact, Naccarati suggests that his gi’oiips am sedeeted on that 
ba.sis,—that there are no macrosplanclmic.s among his .subjects; 
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that ilic tendency is to\Yard tiic microsplanchnic type, and 
that, on the wholo, his groups include "too many novino- 
splaiieJijiics.” He boliovrs lliat liighcr correlaiions with in- 
telliRcncc would be found if his groups were less selected in this 
respect. Whcllier tlie Minnesolft group is more selected in 
rnorpiiologic type than Naccarati’s may be indicated i)y com¬ 
paring the groups iii range, whore the necessary data are avnil- 
able. NaecLiriiLi gives the nmge of two of his larger groups, 
which eompai’(5 with those used in the present study as shown 
in table 3. Tlrough the range is a rather unsatisfactory meas¬ 
ure, it is the only one available, and it serves to indicate at 
least that the groups used in tire present study arc not less 
inclusive Hum those used by Naccarnti. 


TABT,r. 3 



NIIMlIRn 01' 

CAars ^ 

n.^VaE IhIIAV ttATlO 

In "'I’lift Morpliologic ABpccla of In- 
IclIiKCnct!'' (moil and women). 

1221 

0.370 - 0,039 

In '‘IIoi'iiioiioH and Intelligence" (men)- 


0.321 -O.O-IO 

In Llio iirL'.scnt. BLudy (men). 

m) 1 

-0.700 

In tlie jnoHimL studv (women). 

fiOO 

0 332 - 0.772 


Tliit'd, tlie correlation may be reduced b(!causo a common 
factor, tliougU present, is offset Iry anothor factor working in 
tlie op[K)Hit(; direction, or hidden l)y a groui) of factors working 
in such a way Unit the influence of no one of them can be singled 
out. I’or cx-!Uii[)Ic, in a study of the present sortj the sex factor 
iiiight obscure the relationship between the two measures 
Htudied. If there w'crc an existing relation between intelligence 
and the height-w'cight ratio in each sex, and if there were a large 
and significant dinVrcncc between the scxe.s in one of these 
respects, ns is actually tlie ca.sc witli the height~ivcight ratio, 
the combining of the two groups and the application of the same 
etundard to hoLli might confuse the relation of the measures in 
question to sucli an extent that an existing relation would he 
concealed. However, this cause of confusion li:i< lie''u rliini- 
naied from tlu! jircKPiit stiuly. b(’.‘-*ides, an exioniruilion of the 
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data has failed to reveal indicationa of other factora wliieh 
might operate in this way. But it muat hii nieofrniznd Lhut tliia 
may only mean that the factors arc ao involved and iiUric-Un 
that the isolation of any one of them is iini)Of^f^il)I(! in iht! pvemmt 
conditions. 

In conclusion, therefore, it can only bo said that the prc'.stmt 
study has failed to bring out any evidnneo in sniiport of Nar.^ 
carati’s conclusions,—not that bis theory has hinm disproved. 
The number of cases, however, entitles the it.huKh to (’onwidoni- 
tion as a negative mstanco. It is signilicant, loo, Lliat tlio 
conditions in which they were obtained were rnlalivcly favorablo 
for this kind of study. The slighter degree of eo.luctirm within 
the groups, as compared with those used in thn oLlmi' atudic.H, 
the probable reliability of the tests, the Lsolution of tlic. hox 
factor, and the absence of indications of other coin])li(n\ting 
factors, make it desirable to report re.sult.s, which, in tl\c condi¬ 
tions stated, differ from those hitherto obtained in Htiidi(rH of 
the same problem. 
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A STUDY OT CERTAIN ASPEC^fS OE ADVERTISING 
IN THE SATURDAY EVENING POST 


C. J. WARDI'IN, EARL YARN, GORDON LEWIS and THORA 
KIGENMANN 

Froih Ihc Psiichologi^idl Laboralorj/ of Ihe University of lV'^sco>^sm 

Tliis study includes the results of tlie investigation of several 
(ispccta of advertising in the Saturday Evening Post, ns indi¬ 
cated by the headings of the three following sections, covering 
the period since 19()(), The data were gathered on each topic 
from eoinplele issues of the months of March, June, Scptein- 
her, and Dcceinher for the years 1900, 1005, 1910, 1915 and 
1920, tlicse niontliH being taken ns fairly representative of the 
advertising practice of the year. The ndvertisements ap¬ 
pearing on tile front mid buck covera were omitted from com¬ 
putation throughout the study. 

I. meUDASK LV SrzE OP ADYERTraKMENTS, AND IN TUR 
llATU) OF AUVnilTISING TO HEADING SPACE 

T)ig data covering both points are given in table 1 in terms 
of iicrecnluges, and need little comment. 

The average sixe, as given in the next to the last column, 
was found by dividing the total miinher of pages of advertise¬ 
ments for the year liy the total number of individual advertise¬ 
ments of every size for tlic year. The percentages of the last 
column were obtained by comparing the amount of space given 
to advertisements witli the total amount of space in the maga¬ 
zine, thus giving Llic advertising space ratio, 

T'lic Klcady increase in the use of the full-page advertisement 
is iirohalily ilui most sigiiilieaiil tendency iudieatcil in the table. 
'I'Ik! d(juM(! jiagt! Hfiread .shows fi noteworthy jump in 1920, 
while the half-page mv seems to l)(5 lioUling its own. 'I’he 
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BKialier sizes afc fast being climiimtetl from llii; ro.'^l, iillbounli 
they held a relatively important pJnc<* oven ijs Into im 11)10 
and 1915. The recent ilcvclopracnt iii the Ufo of Hii! drmlile- 
page spread and the fulbpage siw; nrc largely iu-coimtiible, 
no doubt, for the very largo jump in tho sizo of llic, aviTiige 
advertisement for 11)20. Tins Inst ndunni siiows llml the 
amount of space allotted lo ndvortisiug is fnsl g.'iining over 
the nmoimfe allotted to i-cadiug inattor. 1his f.-mt r.ai.srs Du; 
question as to the normal saturation point in nuigaziiu' !i'lv(;r- 
tising which ought to bo giving both i)ul>lislwT and lulvertiser 
some concern. 


TA1U4J I 

Shouiing hio'casi in size oj ailveTliseincnIs iind miu» n/ nilucrlit'inQ lo 
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II. THP DEVELOPMENT IN TUB USE OP AKT-FOUMH 

This study may be consUlerod an oxtensiuu of Urn investiga¬ 
tion of Kitsoid to a new type of medium, the T’ho sann; 

classification as that employed by Kitson \Yas iisinl in Lh(j 
present case so that the data arc directly couipiirable. 'I’lio 
results are given in percentages in table 2. 

Ihc results show a marked and consistent deeivase in the 
use of pen and ink drawings from about (M per cent in lllOO 
to under il per cent in 1920. The drift from this tyim of il¬ 
lustration seems to have been not to any othnr ]nire typo, but 

‘ Jour. App. Psychcl., March, 1023, 50. 
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to various forma of coinliioalion clrawirgs as indicated by the 
consistent increase of tlic latter at a rato roughly comparable 
to the decrease in tlio use of the pen and ink type. The wash 
drawing ahowa liLtl(! gain sinw) H)05. The photo follows no 
con.sisLcuit trend (lurinR the i)criod. The pencil and charcoal 
tyjass have ii(!vei‘ hern used extensively since IGOQ. The 
increases in lh(^ use of a (!oml)inntion typo may ho explained 
very largely by L1 h 5 rcliiLively cnonnoiis development in recent 
years in the use of color in magazine advertising. 

TABLE 2 


.S’Aoiin'jio leritleiwies in the vac oj aTl-jormn in (idocrLisemcnis 
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III. THE U.SE on TUB COUPON OF FULI/-PACiE ADVBaTISBMiaNTS 

Tlic (lata (ioneeriiing the lusu of the coupon on the full page 
size is le.sLnc-lcd to the years 1910, ID15 and 1920. In the 
insues scdcicted for study, only 2 full page advertisements were 
found for 1900, and neither of these bore a coupon. In the 
issues for 1910 only 7 full page advertisements appeared, 2 
of which carried coupons. Those will be ignored in the coin- 
parisoiis tlial follow, which will be based on the otlier three 
yeius above imuititnicd. 

'riioro has licaui a marked dccrca.se in the use of the coujion 
on advortisoiiKnits of tlii.s size since 1910. Tor that yean 2o.() 
per (!(’iit of this .size eontained coupons. 'Phis ratio was re¬ 
duced to i) |)er cent in 1915 and to .1.3 in 1920. Evidently the 
coupon is falling into disrepute among advertisers of the Pnd 
of Lh(‘ better cla.'^;.s. 

’I’licre uppcarcd h> he no tnuul over lias period stndit'd so 
far a.s size of coupon is eoucernod, and thori’fore the detailed 
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data secured on tho flvcn. of cacli wmjirm arf unf. uivoii. I.ik<s 
wise the form of the coupon htw uiuIcr(;oii»> im (h'c'uh'il <'li!uiKe 
smee 1910, the traiigular shape lieiiin Un-n, tmw, (ho pre- 
forrod one, with tho TOctnugle n second clioico. 

Of the 119 couponscwmmicd for (he year.- IHIO, IPl'i, iuel 
1920 by far the liii’KOi* mimher were hjivifed in di" hiwj-i- rii;lit 
light hand coriiGr of the pUKO, (he ciH’tier in Mieli ea im licirig 
nearly always the loose outside one wliieli iji'iinit I' d l)ii‘ ''"Upon 
to be ooaily torn oft. To be exact, !)l> ()f the 119 held (liin po.sh 
tion, 13 held the lower left hand corner posilion, nls" nsinlly 
an outside corner. The reinaining 10 w<>re hicntcd ul. v.'iiioiis 
points ill the layout not easily de.scrihcd. 

The length of tho signature line waa found to vary widely. 
Only 2 of tho 119 oxnminoil were loss than 1 inch, -lb wtc lic- 
twcon 1 and 2 inches in Icngtii, 51 between 2 and d inchc.?, and 
the remaining 29 hetwocn S and A inches. Kn signhicuni dif¬ 
ference appeared for any of tho years slndicd. 

Tho width of tho signatvwo space also varied wididy shown 
by the following distribution of the 119 rases: 

Width of space,.... .... i 4 1 till 

Number of cases. 21 7 4-1 JIS D 2 1 


No tendency toward the use of a sjraco of grculiu' nr Ic.-' n w idth 
appeared over the period. 

The following tciljle indicates the classcn uf pi'iduids ad¬ 
vertised in the full page si?^ cuvrying a coupon: 


Automobile! and acccssorios 

Toilet articles. 

Food products. 

F.lecbria dovioa for homo. . 

Floor wax, varnish otc. 

Homo study coupes..,.. . 

Musical instnimeuta. 

Machinery... 

OITicc fixtures and supplies 
MiBcellaucous.. 
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10 

m 
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17 


Apparently tlio coupon is used in advertising timalliu', nhoa])i‘r 
articles, samples of which may be readily sent, or us w lend li> 
direct mail nrlvcrtising iti conneetiuu with more. imj)ortuut 
products. 














TIIK SIIITAIUTJTY OF TITK DOWNEY GROUP WILL- 
'ri'lMri'RtAMENT TEST A.S A TJi]Sa' 

FOR (RIILDREN 


KI.IXAIJKTIl IIUllLOCK 

Univmilii Kxtcnmn, Columhia Uniomihj 

Tlie criLici.sins of the suilnbility of using the Downey Gioiip 
Will*'’rt’iniK'i'unient Test as ii test for chiklreu of graiTimnr 
Bcliool grades lU'e tin oulsrowth of a study of racial differences 
based upon this lost. 'Pwo hundred and eleven white and 
negro hoys of the sevtaiLh and eighth grades of P. S. 110, Man- 
hiiitiin, ‘N(i\v York (Jity, were ustMl as Bubjecta. In addition to 
the Lost results, the writer Bcourcd the chronological ages and 
the IA^.’h of the eldUlren. The results of white group only, 
which consisted of 1 iO ehildrcn, will be discussed in this paper, 
'1'1 h‘ iLV(a-ag(! age and I.(i. stores, together with the standai’cl 
dcvialion and the probtihlo error of the average, are given in 
table 1. 

will not p<‘rfnit of u compluie discussion of the test. 
It will be sullicient, however, to recall that it consists of 12 differ¬ 
ent tests, based mostly on handwriting. Dr. Downoy’.s book, 
"The Will-Teniperamont and Its Testing,” or the Alaniial of 
Direcdioiis for the Gmiip Whll-Tcnii)cramciit Test, both pub¬ 
lished l)y the World Rook Company, ^vc a detailed analysis 
and (lescriptioii of the test. It must suHice here to merely 
enuinrratc the parts. 

A. iSpfcd of Movement, VJ-1 
R. Froncloiu from liOftd, VI-1, 2 
O. Flexildlity, VIII 
I). Spoiul of DeeiRion, I 
10. Molnr liii|nil.Hion, X 
!•’. Helf-t'cmlidcncc, XI 
(!. Noii-GoiiipliiuK-t’, XM 
07 
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ll. Finality of Judgment, XIII 

I, Motor Inhibition, VII 

J, Intereat in Detoil, IX 

IC. Coordination of Impulses, V 

L. Volitional Perseveration, VZII-2 

TliR writer, on tiie basis of the test results of the 110 ^Wiitc 
children, made a careful study of the responses to each test 
within the total test. The purpose of this careful and clctuiled 
study was to determine if the child was reacting to the teat aa 
he should in order to measure the trait under consideration. 

A?} a general criticism of the test m a whole, it rniglit be said 
that the handwriting habits of children are not firmly enough 
established to warrant the placing of too much dependence 
upon them, In fact, it is questionable if oven the ndull lias a 
“usual” style and speed of writing. Great emphasis ia ))laccd 
upon the determination of the subject’s normal speed as a 


TABLE 1 

Age and I.Q. scans 




j.g. ai-oiifts 


13.22 1 



1.03 


P.E. 

0.07 1 

■H 



standard on which to judge other traits. But, most people have 
(fifFerent stylos which arc normal for the diflcrcnt things that 
they are writing, i.c., tlicy have a style and speed which is 
usually used for letter writing, another for note taking, another 
for writing notices, etc. The child, it ia true, has not so many 
different opportunities to use different styles, but then too, his 
writing habits are not nearly so firmly established. In addition 
to this criticism, it may be added that the mental set established 
through previous contact witli menial tests is one of speeding 
up to accomplish the most possible within a period of time. 
TMb mental set stj-ongly militates against ilio pos.sibjlifcy or 
probability of the child's writing in Ida usual acliool manner. 
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A careful aimlypis of the individual tests within the whole 
has brought out the following points of criticisms in each. 

A. SpecdoJ Afovcnmnl, K/-/, fw clctcrimucd l)y the number of 
letters written at normal speed within the time limit. Tlio 
mental set of a test situation seemed to he especially opernlive 
here with the result that the ohildrcn as u whole seemed to h(i 
trying to write as much us possible within the allotted time. 
This was evidenced l>y the lack of perfection in tlic writing ns 
compared witli the widliiig of the name, age, grade, etc., on the 
fly-leaf of tlie booklet. Moreover, while the average number 
of letters formed during the 20-sccoiul pcidocl was only -If)..')!), 
or 2-2 per second, the range was from 21 to 1G8, showing 
undoubLably that some of the children were speeding up with 
the idea that the more they accomplished, the higher would bo 
their score. 

/i. Freedo7nfromLo(id,VI~l,2. This is measured by finding 
the ratio between the number of letters w'l'ittcn at normal ajiecd 
and wlien writing as rapidly as one can. If n child had not 
given a apccinion of hi.s normal writing in the first part of the 
test, the ratio would then not be accurate and the results thus 
invalidated, 

C. Flexibility, VIIl, In the first part of the test, the sub¬ 
ject is instructed to change his handwriting as mueti us possible 
so that no one would recognize it, and is judged by the amount 
of change. In the second part, he is told to imitate sonie hand¬ 
writing as rajiidly as possible, and the score is dcLerinined by 
the amount of change and the number of letLer.s written in the 
given time. CJliildrcn seemed to like this j.esb voi-y much, and 
they workeil hard on il, especially the first part. But, the 
scoring offered mail}' iirobleiiis. IVhal is tlic cliild’s nonn/il 
style? A study of the writing on the lly leaf, tests II and VI 
varied so greatly that it Avas almost impossible to obtain a 
standard. Also, the judgment based upon thc.se records would 
as a re.^ult be so uncertain as to lie little more liian personal 
opinion. Copying the handwriting given in the second part 
of the test [uodueod nothing of value. An a rule:, the lirsL tivo 
or Ihroo leltiMs were well coiiiod, 1ml then the suhjecl. v(’vei'Lr'd 
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to his own style in an attempt to complete more work. In 
addition to this, the lack of complete control in writing made it 
impossible for the child to imitate so difficult a mode] a.s’ the 
one given. Although this proved to be one of the most inter¬ 
esting tests to the child, the results are worthless as far as an 
objective measurement of the trait of flexibility is concerned. 

D. Speed of Decision, I. ITiis trait is measured by tlic nmn- 
ber of adjectives characterizing the individual wiiich he marks in 
the given time. The results of tliis teat seem to indicate that 
most of the children are not reacting to this teat in exactly the 
way Dr. Downey mexint them to react. They arc making 
decisions in regard to the pair-a of chjiractcr traits listed, it is 
true, but their reactions suggest that they arc checking the 
traits which are socially desirable rather than the ones \rhich 
describe them- In giving tlic instructions, the examiner laid 
special emphasis on the point that the child must decide which 
word best described him, and not wliich he thought the l)est 
of the two. They were also told to draw' a line through an}'’ pair 
of words in which one or both words were unfamiliar to thorn, 
so that the examiner might know if they actually si)cnt time on 
the words or merely skipped over them. The nvernge nun-i[)Gr 
of tTBits checked was 26.26 out of a possible 30, ICighty of the 
no completed the entire list. The average time laiton, then, 
to make each decision was 1.71 seconds. Another criticisni of 
this test, based on the fact that such a liigh percentage of tlie 
children completed it in the time interval is that the test i.s 
either too short or the time should be shortened. As it is, 
we have no means of determining if the children complete the 
tesi just as the "stop” signal is given, or if they have com¬ 
pleted it sometime before. In such a cmc, their true rate of 
decision may not be determined, due to the inadequacy of the 
test material. 

The traits were then analyzed according to a standard of 
what the child would be apt to be taught to believe socially 
undesirable. This standard, mode from an average of judg¬ 
ments give 2 i by 5 gi’aduate students in psychology, is as foUow's: 
Careless, daring, unambitious, selfish, tardy, btul-tcinpercd, 
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iDQCCurate, lazy, vain, chniigcaljlc, iudilTorcnt, yielding, dis- 
trustful, cowardly, stupid, bad meiiiory, Rclf-dislruHlful, haaty, 
unobservant, unsociable, disorderly, gloomy, impatient, slow 
in thought, alow in movcinenl, holds a grudge, fond of a fight, 
extravagant, proud, and Htingy. Of the 288f) responses given to 
these pairs of trails, only 2ol) or on an average of per stu¬ 
dent, were undesirable, aceording to this standard. 'I'lio, two 
traits of an luulesiralile iiutiire most freciuently niarkecf w(n‘e 
“daring” and “proud,” 'riu'se are (nies winch we would i;xi)ecL 
young boys to consider dcsiralhe, i'(*gar(lles9 o[ their i)iist train¬ 
ing in connection witli the matter. The ones, on the other 
hand, which undoubtedly charttcLcrized thorn in many instances, 
namely, sellish, lazy, stupid, slow in thought, etc., rceeivcid tlie 
Bmallcat nuinhor of respon.scis. 'Dic-sc rOHulls thus helj) to cor¬ 
roborate the criticism that the children arc marking tl\c traits 
which they liave boon taught to believe socially desirable raLh(;r 
than the ones whicli aclually clmi'acLerizo L)i(!in. 

Introspection, even for udiills with a cevlaiu amount of jjsy- 
chological training, is dillicult, and we cannot for that reason 
expect the child to analyze these trails and know wliicli bent 
describes him. The best judgment which he would have of 
them is the one basctl on what his panuils or teiichciH liud told 
him, rather than based on his own personal opinion. 

E. Motor Impnhioii, X, is Huhjee.t Lo llic siiine criticisms as 
the teshs for speed of movenierit arid freedom of hiad, 
test is based upon the amount of change which takes place ndien 
writing is carried on during cerlain disUacLiiig condiLion.s, as 
writing with tlie eyes dosetl, counting miL loud LIjc inmdjcr of 
taps made by the oxaminor, and couiiling to himself the nniuher 
of times the examiner .says “lly'' iu a series of word.s. All of 
these must be done whil('. the (;liil(l is writing, and his score; 
depends upon the amount of chtingo occurriiig in tlie writing, 
and the iliminution in ((Uatitity. Tlie first dillieulty was in 
getting the actual sLandard from wliiidi to jndgi; the cliangtis. 
The second arose in (H)nne('.lioii with the. cliild. llis handwrit¬ 
ing in mo.st ea.se.s i.s not antnitiafie ei)ong)i to j)en/iit liini In do 
two things at oiiee, witli the result that many of Liu; (Tihlreii 
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paid attention to the examiner and neglected the writing, 
while the others concentrated on the writing and ignored what 
the examiner was saying or doing. 

F. Self-Confide7ice> XL This trait was measured hy the 
number of statements underlined in the Memory Teat. It 
proved to be a fairly good test, os with only a few exccptioriB, 
every child underlined at least one of the stnteincnls indicating 
tliat he understood what was desired. Contrary to tlie general 
expectation, the children did not test so high on this test as one 
might expect. They made only an average score of O-Sd out of 
a possible 16, It seems, however, to test the trait sought, and 
if norms were established for children, it would doubtless prove 
to be a very good test for them. 

G. Non-comfUance, XII, was scored on the number of 
changes made in the Memoiy Test after the examiner suggests 
that 8 of the statements rwe false and 8 true. (This suggestion 
is untrue, as all of the statements arc time.) Tliis test proved 
to be a rather poor one for children, because, clue to the influence 
of prestige, resulting'from the attitude of always accepting 
without question what a teacher or school authority says, some 
of the children showed a decided tendency to make clianges 
necessary to comply with this statement. The exact following 
of the instmetions as to how to make the changes, seemed 
to cause some confusion as waa evidenced by the fact that in 
some cases both Ti'ue and False were doubly underlined, or 
each had a circle drawn around it, which ^vas the sig7i used to 
indicate that a change had been made. Others, on the other 
hand, had more than. 8 marked true to begin with, and then 
changed the scoring so that only n few remained. It thus 
seemed that they were testing out the veracity of the .statements 
rather than complying with the suggestion. 

H. Finality of Judgment, XUI, was measured by the number 
of seconds taken to rc-chcck the traits marked in Test 1. This 
proved to be a very good test for children and .‘Jocincd to olTer no 
difficulties in understanding on the part of the cliiklrcn, or in 
scoring on the part of the examiner, 

I. Motor Inhibitiooi, VII. This trait w'as measured l)y tlic 
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number of scrolls trnced by tho Biibjoct in a given iieriod of time. 
The fewer marhod, thn higher the suiijccl ranks in tho al)ility 
to inhibit Ids motor powers. Tln-ee IrialH are given, but only 
the tldi'd is counted in Llie final Bcorc. 'riic lirst and second 
pnrts conttdncd (K) units of Kcroil wiUi a lime, limit of thirty 
aeconda and one jrjiniil.c, thirty .socond.s rexp(;(!liv(’ly. The 
third had 90 units of scroll iiml ti time limit of two iniimtes, 
thirty seconds. J’or children, tliis test jircved to Ixi very |KKir 
becauac the material given wn.s not enough to imrmit the ability 
to be completely tested. Mo many of the children completed 
the scrolls that it at oners brought iij) the rjuestion of whether 
they had not porlmp.s linhshcd it at some time or other before 
tlie “stop'' signal wim given, and Ifiua tljcir ability rvas not 
completely tested. Twenty-two per cent of the children com¬ 
pleted the scrolls on the. first iittoinpt, 38 per cent on the second, 
and 43 per cent on the third. In lulditioii to this erilicisin 
another, relating to the factor of intor<?st, might be added, 'riuj 
children showed obvious signs of boredom by the time that the 
third trial was given, and this factor douhlless mililated against 
the succR.s.g and Urn final murk. 

J, Inlcreat m ])ctail, /X, was mciunirod by copying two difli- 
cult bits of liaiidwiiLiiig. Thus tent proved to be i!.\Lremely 
interesting to the children and they seeinc<I to try luird to do 
their best on it, l)Ut the outcome, in a largo luajority of the eases, 
wna very uTiBaccessful. Tlu; writing habits of (he child, as we. 
have stressed so many (inies before, arc not (hinly (uiough 
fixed to peiinit accurate cojiying of kucIi didieiilL writing. In 
many instances, the writing was little clianged fre^fu the sub¬ 
jects own handwriting, while in other fiaso.s, tlie writing was 
definitely changed but did not ivseinblc the moihd, The first 
letter or so of each alleinpt (piiLo often l>orc a close rcsoinhlanec 
to the original, Init after that, Liiera was a decided tendency for 
the child to lapse into his own style. 

K. Coordinalioii of V, was indienU'd liy tlie niijii- 

ber of IctteiH of the jdirase, “Tho I'niled Stales of Anurica/' 
that tho subject tronhl write ra[)klfy on a lino i I iiichc.s long in 
seven seconds, 't’liis on tho whole brought about poor ickuIIs. 
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Some few of the children were able to restrain their writing 
enough to permit the placing of all of the letters on the line. 
Others, however, had great difficulty and seemed to concentrate 
their efforts on writing as quickly as possible ratlier than trying 
to keep the letters on tlie line. The average number of letters 
kept within the given apace was 14.03, which, nccorcling to the 
standards given by Dr. Downey, would place it in tlie third 
percentile ranking. 

L. VoliiioncLlPersevemlion, 711/, was mcfisurcd by the time 
that the subject gives to the practice of disguising his handwrit¬ 
ing. This proved to be a very good test for children and they 
seemed to thoroughly enjoy trying to develop a new style in 
writing which no one would recognize as theirs. There was a 
fairly wide distribution of scores with an avcnigeof 2,99 minutes 
spent in this practice. 

These comments, on the test in general and on each test in 
particular, point out some of the good and bad features of the 
Downey Group Will-Tcrnperament Test as a test for children 
in the highest grades of the elementary school It \Yould seem 
to be a test better suited for subjects of a more sophisticated 
type, as high school or college students. They would uiidcr- 
fliiiDd beiier what they a-rn meant io do in end) case, mu] wonJd 
also have the motor facility for doing this. IF the group test is 
to be given to children at nil, it seetn.s that it would be belter to 
give it individually, so that the examiner could cxi)liLiu the 
instructions more thoroughly to the individual cliildreii, and so 
that the time might be checked up more accurately. Any 
slight discrepancy in starting or stopping time would so invali¬ 
date the results as to give a false picture of the trait measured. 
In this test, more than in Intelligence Tests where the time 
allotted to each part of the test is much longer, and runs up into 
the minutes, rather than being limited sometimes even to a 
fraction of a minute, it ia absolutely cssezitial that nil signalh- 
be obeyed to the dot. This is difficult with adults, but is almost 
impossible with children unless the examiner is nssi.sted l)y i\ 
large corps of monitors. 



ON THE imON'l'Il'lCATION OV CI'UITAIN HVQKm 
WORDS JiY T[[KIIl TAOTtFAL QfFALITIF'IS 


IlOBICllT II. OAUI/f. > 

Norlhiveslcrti VnitKirsily 
\ 

In other public!\lioiis® I liavo described the iniiLhod of iny 
experiments on Tiietnal Intcrpretalion of etc,, tlio 

nature of the fitiiniili that have been einployod in drill and I 
have set forth .some data rolaliiig to Uic cour.so of loarniiijr in 
this relation. It has been deiuonstratod boyond doiiljt that the 
sounds of speccli Jnay he coininiinieuled ns vibrations by a 
suitable instniimmt to tlie lin(?erH of a iotally deaf snbjeeL so 
•that )iG can feel llioni and le/u'n to hnovv their meanings as we 
learn the fiignideaneo of nudibwy sLiin\ili- 

Our siilrjoelH linvo linil a ninount of drill upon ilie 
tactual correlatoa of raicli oruMif a ^ivcMi list of words and ujion 
certain vowel iwid diidilinniKnl fjn.'ilitiofl and vowol-eonsonurit 
combinatioiifl. 

Is there any jmdit in it all Ihut win ho hIjowij in tlio aubjetds’ 
ability to uiidcrsUind now words by Lhoir tiiotual (pialitir.s 
alone? Ily ''new wordy” I ineiiu coinbmalions that as wordu 
had never been felt before but the vowel and other eleineiilH of 
which Jjad many tijim-s Ix^on upon tJicir lin/^nrH. 

The responsibility for an uuhwit must bo put upon the 
laboratory, Accordingly on Noveinlrcr HO, blTf) wo wrote llie 

' On lenvowitli tlio N/itioiml lUwoiirch (UkiuciI, 

*I lira iiidelilod to Proaidonl Hull nf (iiilliimlcL Oollcf’o fur Ids rii- 
operation in tlio work I liiivr' in hand aiul in iny nn.'^iiilanlH, Mr 
George C’riiric, Mihk Ata-sno I,aiviilHi-ii and Alia, Ilolt-n Aiintcn for 
their liclp In runny \vny.4. 

^ Joiir Abi). Pay, aiidSijn J'iJ.v.,XI.\,No L', .Mu , N XII, I'Vt)., 

1020; Jour. Waah, Acad, Sci., XV, No. M, lll'A'i; Areliivon of i Mo-bnryn- 
gology, F<ib,, 1020, 
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names ol the days of the weelc upon the Idackbourd in the 
presence of our deaf cases, They had never felt one of these 
>YordB before that day. With the help of the subjects we 
marked each word to indicate where there arc elements and 
combinations (er, for example, as in Saturday) that they had 
felt already many times. This done, with no other preparation, 
the experimenter went out of sight into another room, and 
pronounced the words into the system. Each subject in the 
reaction room felt his receiver^ vibrate in unison with every 
spoken word. There were bventy prcseritations in a series 
but they were not in the same order in any two scric.s. The 
order in the first scries was as follows; Wednesday, Saturday, 
Sunday, Monday, Friday, Monday, Tuesday, Saturday, 
Thursday, Tuesday, Sunday, Tuesday, Thursday, Sunday, 
Wednesday, Tuesday, Monday, Saturday, Friday, Saturday. 

At the end of each series we checked up the written reports. 
In the vertical columns below are the names that were iden¬ 
tified by each one in turn, Tlic figures at the right of the 
subjects’ names indicate the number of idcutifications he made 
out of a possible twenty. 

‘“lam indebted to the Bell Telophoiie Lnljoruloriofl for the inatru- 
mentB I am using in these cxpcrimcntH,"—II, II. G, 
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IDENTIFICATIONS 


T 


III 

IV 

V 

VI 

vr 

nATiK, 11 

AVHTIIt, 10 ' 

AI-BTlS, 11 

ACHTIH, 8 

ai:hti.s', 13 

IIII.MI- 
NV'.KI,, 7 

iiiue- 
N'UKI,, 10 

BUB 

Sflt. 

'FllUS. 

AIoii. 

Fli. 

'J'lIC.S. 

'I'linH. 

w 

Fri. 

Sut. 

Wad. 

Sat. 

.Sat, 

'I'liiir.H. 

mSm 


Fri. 

Sat. 

Sim. 

Well, 

Snt, 

Tluirs. 

iSiiL. 

Sun. 

Fri. 

Mon. 

^f(m. 

Wod. 

Fri, 

'J'lmi'H. 

*J’l»ur.*i. 

jMoii. 

Wild. 1 

.Sat. 

Mon. 


'J’lKlH. 

Sun. 

Sal. 

'I’uaa. 

•Srit. 



Wnd. 

Snt. 

Sat. 

'I’liurH. 

Mon. 

■Snt. 

ThurH. 

.Sat, 

I-'ri. 

Sat. 

Sat, 


Tiics. 

Sat. 

Fri. 

Sal. 


Moll. 


Sill. 

Fri. 

>Sikt. 

Mon. 


Sat. 


Fri, 

Sat. 

1 


'Fiica. 


Wed. 


Snt. 




Sat. 


Tiich, 

1 




Thnrs, 


Wnd. 

'I'liiirs, 

Tiirs. 

•Sun, 

viri 

IX 

X 

XI 

xn 

XIII 

XIV 

DIIAU* 

NAnHL, 13 

UAimonv, & 


MOliDCS. 

12 

VI.UHIK, 1 1 

in 

KflVID'f. lU 

Fri. 

.Sun, 

.''(It. 


' 'Fui'-i. 

‘J’UCH. 

Fri, 


Tiich, 

'I’ni'M. 


Sat. 

•SiiL. 

Fri, 


Silt. 

i Snt. 


Wed. 

W(>(1, 

: TiKiH. 


Hnt, 

'Fuen. 

KsrIH 

Moil. 

1 Mnn, 

Snl. 


Tuoh, 

Sill. 

WimI. 

Fri. 

1 Fri, 

Sun. 

Well. 


'riii!H. 

Tuca. 

Siiii. 

Sal. 

Mon. 

'i'llCH. 



•Sat. 

•Sat. 

' 'I'llO.H. 

Moll. 

HiinniH 



Moil. 

Wed. 

Snt, 

Wed, 

■M| 



Fri. 

Tues. 

I'li, 

'I'lll'S. 




Sat. 

.Sim. 

Snt. 

Tliurn. 

Fri. 



\Vo(l. 

.Sat. 


Snt, 

Sat. 



Snt. 

Sal. 

, 'ruc.H. 

Turn. 

Snt. 




Moil. 

1 Wed, 

.Mon. 





'I’ues. 

Tlmi.s, 

Kri. 






'I'lies. 

SiiL, 






Siiii. 

Wed. 

,Siiii, 

'i'luiI'H. 







Turn. 




















SUBSTITUTIONS OB OONB’UBIONS 


Following are the siibstitutionB that were nmde in each of 
series. In each case the sum of the substitutions and 
identifications on preceding pages equals twenty. 


1. 

CLARKi 0 

n. 

AUHTIN, 10 

m. 

AT)BTIW, D 

Mon. 

for Sun, 

Sun. 

for Tues. 

Mun. 

for 'J’hurfl, 

Thura. for Mon. 

Mon, 

for Gun, 

Thura. 

for Wed. 

Wed. 

for Mon. 

Wed. 

for Mon. 

W'ed. 

for Mon. 

Thura. for Wed. 

Tues. 

for Wed. 

Suu. 

for Mon. 

Mon. 

for Tues. 

SuQ. 

for Tuea. 

Tuea. 

for Sun. 

Mon. 

for Sun. 

Mon. 

for Sun. 

Wed. 

for Sat. 

Thura. 

for Wed, 

Gun, 

for Thura. 

Thura. for Tuea. 

Wed, 

for Tues. 

Mon. 

for Sun. 

Tugs. 

for Wed. 

Sim, 

for Mon. 

Fri, 

for 'ISiea, 

Mon. 

for Tuea. 



Sun. 

for Mon, 



IV. 

AUSTIN, 12 

T. 

ADBTIN, 7 

YI. IIIIAUNAOKL,, 13 

Thura. for Tues. 

Mon, 

for Tuea. 

Fri. 

for Thura. 

Tues. 

for Thura, 

Sun, 

for Mon. 

Thurs. 

for Fri, 

Sun. 

for Tuea. 

Sun, 

for Tues, 

1 Sun. 

for Mon. 

Thura, 

for Sun. 

Tliurs, 

for Fri, 

Fri. 

for Sun. 

Thur.a, 

for Fri. 

Tuea. 

for Sun. 

Moa. 

for Tiled. 

Wed. 

for Mon. 

Wed, 

for Sun. 

Tuea. 

fur Wed. 

Fri. 

for Tues. 

Fri. 

for Tuea. 

Thura. 

for Sun. 

Tliurfl. 

for Wed. 



Sun. 

for Tliura. 

Mon. 

for Sun. 



Fri, 

for Tuoa. 

Mon. 

for Tuea. 



Thura. for Sun. 

Tiica. 

for Thura. 



Sun. 

for Fri. 

Fri. 

for Sun. 



Wed. 

for Sat. 





Sun. 

for 'i’ucB. 

vn. Dn\TtijAaEi., 4 

vn. 

nnAuHAaEi., 7 1 

TX. 

MxnanRN, 15 

Sun. 

for Mon. 

Thura, 

a 

0 

Mon. 

for Tuea. 

Mon. 

for Sun. 

Sun, 

for Mon, 

Tuea. 

for Thura. 

Sun. 

for Mon. 

Sun, 

for Wed. 

Wed. 

for Sat. 

Mon. 

for Sun. 

Mon, 

for Sun, 

Tuea. 

for Wed. 



Fri. 

for Thura. 

Sat. 

for Mon. 



Mon. 

for Sun. 

Mon, 

for Fri. 



Sun, 

for Tuea, 

Fri. 

for Mon. 





Wed. 

for Sat. 





Thura, for Tuea. 





Sun. 

for Wod. 





Thura, 

, for Sun. 





Mon. 

for Thura. 





Fri. 

for Sun. 





Mon. 

for Fri. 

— 




Sun. 

for Mon. 
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X. lUltHllT.'I, \\ 

Jl. MMM4HUa,R 

XU. nxi.’ji'ijji 0 

Sun. forMun. 

Sun. fnr Tug.h. 

Tlmra. fur I’rl. 

Tiiea. for Wad. 

Mf>n. fur Sun. 

Mnii. fur Snii. 

Mon. for Tucfi. 

Sun. fnr 'riuirii. 

'I’luirH. fur 'I’liu.s. 

Moil, for TliiirH. 

'I'lniru. for Mim. 

Moil, fur .Sun. 

Mon, for I'ri. 

'riiiira. for Sun. 

Tiica. for 'I’liura. 

Sun. for Mon. 

'rues, for 'I’hurii. 

'riiur.H. fur 

Wed. tor Sun. 

Tugs, for l''ri. 

Tliurfl. for Mmi. 

^Vcd. for S'lit. 

Sun. for W(‘(l. 

Mon. for Sun. 

]•>!. for Tliiir.s. 
TliurH. for Siiii, 

^[nu. for Sun. 

I'Vi. fnr 


Hit. iiiajioa. i 

SIV. JIKJfl.i’i, 1 


Fri, fur Tliura. 
Sun. for Moii- 
Thura. for .Sim, 

Man. for Sun. 

Moll, for Sun. 



tiuii.sriI'liTioj^,-) ASD 'niiiiu I'lUUiDKN'cii:;} 


(l‘l' R'< 


IlM'I 

ILoportcd as ivUnMlay. 17 

Hcporliid iiH Tuiifiduy. 1* 

lloportcid ns Wcdiiosiliiy. 

Uoportnd ns 'riiunidiiy. 7 

Koportcd nH Frid/iy. d 

Rc])orl 0 d fis KuLnrdtiy . 0 

Totfil. d| 


TU^‘^ll^V (iiivi:-.- rii'i 1 fii a) 


Rcrortcd us Simd/iy. 7 

]lc|iorlcd UH Mriiiiliiy, , 7 

Keporlcd as ^Vcdiii'Mlny 1 

]lo|)orlcd as 'ni'ii.Hdiiy :i 

]{ci)ortfid as l■'I■idlly , , ,, .7 

Hojjorlod as SiiLik il;iv . U 


^r (illvF'i 12 TiMBU) 


liinci 


Uci)iu It'll n'l Simduy. 12 

id'imrlt'd im'rtic.'iiiay. 11 

lli;|i'irlad an WiidiH'Hilay , . ,, . '1 

U(i|Mirli’d ii'i 'riuiniduy. d 

Ut'liiii'ti'd n'l l’'niinv. - 

|{('])iirli'il as Sutunliiy. I 

'rnliil. 22 

I'l LI>M. Ill M (i.lV K.'l I'H TIM V'hl 

Ki'piirlt'ii as Sutiduy . d 

Ui'piir’i'd a I .Mi'iidav . 11 

K('|iiii It'd S'l 'riii'idiiy. 7 

Ui-|iiii'lril a 1 'riiiir,‘<cliiy ... - A 

l(i'|ii>i (I'l I a I i 'l ida V ... 11 

1 Ji'jii 11 Ini a'' Sjk Lmi t III V. 11 


Tolnl.'.;:i I TdIiiI 


Vii 


12 
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IlOBBnT II. GAUliT 


TIIOnflDAY (CIVKN 28 TIMEa) 

FnrnAY (nivi’-N 29 timi;^) 

Reported as Sunday. ^ 

Reported as Monday..... 1 

Reported as Tuesday. 5 

Reported as Wednesday. 0 

Reported as Friday. . 4 

Reported as Saturday. 0 

Reported as Sunday .. \ 

Heported as Monday. 3 

Reported ns Tuesday. 1 

Reported as Wednesday. 0 

Reported ns Thursday. 4 

Reported ns Saturday. 0 

Total. 0 




SATURDAY (GIV bn S8 TIMEB) 


Jimra 


Ilcportoci e9 Sunday... 0 

Eeported aa Monday. 0 

Uepurtad oa Tuesday.. 0 

Keportod as Wednesday... /) 

Reported na Thursday.. 0 

Reported Qs Friday. 0 

Total. G 



^ lOBirtmeo 

pcieeini-E 

CUANCr. 

Clark...,.'. 


20 

2t 3 

Auatio.... 


1 &0 

1 115-12 

Draunagel. 





23 

00 

ai- 0 

Nelson. 

40 

00 

85- 0 

Totals. 

IQl 

280 

1 

o 


Aggregate of identifications possible for whole group. 280 

Actual number of identifications by whole group,.. 101 

Aggregate of identifications poasiblo for whole group by chance,.. 40-42 


Aggregate of identifications possible for whole group. 280 

Actual number of identifications by whole group,.. 101 

Aggregate of identifications poasiblo for whole group by chance,.. 40-42 

ORDER OP LIABlLirr TO JUISINTERPRETATION 

Saturday. 0.000 

Friday...0.32 

Tuesday...0.41 

Wednesday. 0.428 

Thursday. O.fi 

Monday. 0.023 

Sunday.....0.737 












































siiijyri'rtJ'riON.s im otidkii ot' 


FoT Siindau: 


/■'wr \Ycitne.s<hi<i: 

Moiidny. 

. i .'i 

T iicadftv. 

Tliurstlay. 

. 7 

Tlitiradny. 

L’piduy. . 

. a 

•Siindiiv.. 

Tiicsilay.. 



WodncjMiliiv.. 

•> 

For 7 'htiratlay: 

Tiic.Hilfty • 

t'or Monilnif: 


Friday. . 

.Htmdny. ., 

. 11 

•Siiiuliiv.. 

WcdiieHdny ....... 

_ -1 

Monday . 

TliurHduy. 

. 1 

Friday. 

. 1 

Fur Ft 

Hfil.iirdiiy. 

. 1 

TliiirHdny. 

Monday . 

l^oT Txteailii'i: 


Sunday... . 

Mniuliiy. 

. 7 

'I’licfiilay. 

Huntiny.. 

. 7 

Friday. 

. 

Fur 

Thursday. 

. x 

WcdnoHdfvy. 

Wodrosilny... 

. 1 


lUICNTri'MCATION OF TIIIC .VAMKrt OF 'PIIK MONTHS 

On Novcinhor 25. Docomlmr I and 2 \vn inmli* prociwuly tliifi 
teat oinployinfj tins iuium'h <>f tlio inoiilliH ns slinuili, The 
preparation for tlio. oxoroiHy was cxiiaMy wljut I liavo doKcrihed 
in relation to tlio iuuhoh of tlio ilays of the wook luul no more. 
The words June and “May” (tlio lntt(n' a» an auxiliary vorlj) 
had already occmrofl many timc« in drill. 'I’ho nthor womIh 
were all total strauKorH. 'Plio aiihjoct “llunluia” liad had no 
experience in our lahoratiny prior to lloeoniher (irst. 


The analysiH followH! 


1 

II 

iti 

IV 


n.oiKi 0 

■ H 

■O tirm, 

ArnrtN, 10 

AtlSrriH, 12 

Mar. 

Mar. 

Mar. 

Oct. 


Nov. 

May 1 

Juii. 

.lime 

.Inly 

A|)r. 

Jan. 

.Iiino 

Scj)t. 

Ont. 

July 

Auk. 

Ont. 

.Inly 


Aiir, 

Nov. 

Supi. 

I)CR, 

Oct. 

■Inn. 

Apr. 

Atnr. 

Auk. 


Mar. 

.lulv 

Nnv. 

A OR. 


Nov. 

Ar»y 

Fell. 




An,;. 

1 .Mft,. 

.\nv. 



Dr,-. 

' 0,:t. 

A])!-. 



I'rU. 

.Inly 

Mivr, 



.htii. 

.Muv 

OcL. 



July 

A OK, 





Dm. 





July 

IVU, 



SI 







































IDKNTIFIIJATHIN f»K Kl’OKKN WOUDrt 




I. 

II 'i.Anx. 13 

III. 


- -- 

-1 - . 

June for Feb. 

July for Apr. 

Jnii, 

AuR. for Jt'’*' 

Don. for (lot. 

Doc. 

Doc. for Fi'jit. 

Nov. for l7nc’. 

Fob. 

July for Jiii'o 

JiiiH* for .filly 

Mar. 

Sept, for Oel. 

AfiiV (or ,Iiiiio 

I'cb. 

Nov. for Dor. 

< 7i'L. fiir .full. 

Jnn. 

Doc. for Oct- 

Di'O. fur Nuv. 

Nov. 

Juno for July 

Jiiiin (or <Mny 


April for Mny 

Jiui. for Aiir;. 


Sopt. for Doc. 

Ulnuk fur July 


Jnn. for Fob. 

Sopt. for Ont. 


July for Jon. 

Mar. for Jtily 

Jnii. for Apr. 


Feb. for .Sopl. 



IV. AUHnri.* 

V. Ai nTl»> H 

VI. 

Feb, for Doc. 

Nov. for I)oi'. 

Mar. 

Jnn. for Hojit. 

Juno (or Mny 

Dcfi. 

Oct. for Nov. 

I'i'h for Jan. 

I'cb. 

Nov. for Jnii. 

May for Jniio 

Jnii- 


Sept, (•ir Jan. 

1-VI.. 


Ilco. for .‘'Vpl. 

.\|ir. 


Jiiiio for July 

Si-pL, 


May for .Inna 


VII. ALnTI’l.-'' 

Till imo'OA'iri, I'l 

II III 

Juno for July 

Nov. for 

1-Vb. 

Doc. for .Sept. 

Ajir. for tirl. 

Apr, 

Nov. for Jmi. 

Jail, for rb*j»t. 

Jiiii. 

Jon. for Nov. 

Srpt. for Jan. 

Joly 

Jnn, for Nov. 

.\UK- for Apr. 

All,:. 


Dar for Nov. 

Jiini' 


Hit. for Ort. 

.\iii: 


(or .Inly 

Di-i:. 


July for .May 

Del 


.Vpr. for .Aim:. 

N«iv. (t'r l•••r. 

fiir Sajil. 
-‘■'I'jit. for Nov. 

Jiilia (or .Inlv 

Apr. for .bill. 

Jnn. for IVli. 

Join! 


for I'ftl). 
for Ntiv. 
for A|ir. 
for July 
for HiipL. 
for Ndv. 
for .StijiL. 


i 1 nrdJ, 7 

(or Junn 
(or Wfijit. 
(nr Ajir. 
(or Ful). 
f«ir Jfvii, 

f»)r Nov. 
for July 


10 


ftir Ocl, 
for Au| 5 , 
for Due 
fi)r Jdii. 
for Apr. 
for July 
for Juno 
fur Nov. 
for Nov. 
for Nfiiy 
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X, 11 

XI. M-UiaDR^.O 

xn. M«iL.Hiir..v, 11 

Sept, for Den. 

May for July 

I'Vl>. for Jiin, 

Jan. for June 

Sept, for Dec. 

.liiiK! for July 

Deo, for Scjit. 

Juno for May 

for.hiiifi 

Mar, for July 

July for June 

Oct, forSepL. 

July for Jan. 

Dee. for Jan. 

Nov, for Mar. 

Jan. for Feb. 

Oct. for Sept, 

Dec. foi'Oet. 

June for Mar, 


July for Apr. 

Juno for July 


Jiin. for Fel), 

Sept, for Deo. 


I'el). for ,laii. 

Nov. for Sept, 


Scpli. for Nov, 

Feb. for July 


Mar, for July 

XIlI. NflLBOV, 4 

XIV, KEIAUX, II 

NV, m’utOH, 17 

j\Iar. for June 

Sept, for Dee. 

May for iMar. 

Sept, for Oct, 

Nov. for Sept. 

June for May 

Nov. for Dec. 

Sept, for Nov. 

,\UK, for Apr, 

Oct. for Nov, 


Sept, for Jan. 

Apr, for Deo. 

Jan. for Aur. 

Dec. for July 

June for iSept, 

Feb, for Juno 

Jan. for Feb, 

July for Jan. 

Sept, for Nov. 

June for May 

Apr, for Afar. 

Oct. for Nov. 

Feb, for Oct, 

Aur, for Apr. 





Siibslilulions atul Iheir Jrfquenciea 


JAKUAIIY (olVr.H 30 TIMtS) 

rGiimiMiv (<iivr..'i ?l ti.mp.ji) 


tirnfft 


O’mc.s 

Ileporlod mi Kuli. 

.. 1 

Hcportcd aa Jan. 

.. 7 

AJnr.. 

. f) 

Jlcportcd ns Afar. 

.. 0 

llejinrlcd iiH Apr... 

. 1 

Reported as Apr. 

.. 0 

IlciporLdil AH Aluv. 

. (I 

Uciiorled as May. 

,. 0 


. 0 


.. t 

IleporLtjd ah .hily. 

. 4 

KeporLed us July. 

.. 0 

lleporicd ah Auh. 

. 1 

llR])orLed as .\.iik. 

,. 1) 

IleporLcd hh Scpl.. 

. 3 

]lc])Oi'lcd as Hepl. 

.. 0 

IlclJOl'llid AH Oct.. 

. 1 

Reported as Oet,. 

.. 0 

ReporLnd as Nov.. 

. 2 

Itc)iorlcd n.H Nov. 

.. i) 

Iteportod ns Hoc.. 

. 1 

Reported as Dee;. 

,. 0 

Total .. 

.. 17 

Total. . 

.. 8 

MAUCIl (dlVES 2^ TIMM) 

AFnii;(aivKH 24 times) 

lloiiortud AS Jiiii. 

. 0 

Reported ns Jaii. 

. . 1 

Ilcportoil AH KkI.). 

. 0 

Reported ns Feh. 

.. 2 

Ueportod aa Apr., ......... 

. 1 

Rcpurlcd as Mar.. 

. . 0 

UcpovLnd AH May , ......... 

, 1 

Reported ns May. 

. . 0 

Reported ah .Iimc.......... 

. 1 

Reported ns June. 

0 

RoiJortcd aa .Inly. 

. 0 

Rciiortcd ns July. 

... 2 

Reported aa Auk. 

. 0 

Roporled as Aii^. 

, . 4 

Rci'oi'ted iLH Nnpl. 

. 0 

Reported ns !dcj)t. 

,.. 0 

Reported aa Oct. 

. () 

Reported us Uut... 

,. 0 


1 


... 0 


0 


.. 0 

Total.. 

.. 4 

Total.. 

0 

MAY ((,1VK:< 23TIAFia) 

JUSH(UIV11» is Tl.MEa) 

Uuported as Jan ... 

.. 0 

Reported n.s Jan. 

.. 1 

Reported as Reb.. .. 

.. 0 

Reported as Fcl).. 

.. 1 

ReiKirtcd ns iMar,.... 

0 

Reported a.s Mar.. 

.. 4 

Reported as Apr. 

.. 1 

RcjtorLcd as -Aiir,.. 

. , 0 

Reported as .luiic. 

G 

Rejjorled ns May.. 

. . 2 

Reported ns .Tnly. 

.. 1 

Reported July .. 

2 

Reported a.s Aii^ . 

. 0 

Reiiurtcd ns . 

.. 1 

Reported a.h Sept. 

.. 0 

Reported as .SajjL . 

. . 0 

R(!|)orletl iiH Oct.. 

.. 0 

Rejinrted ns tJet. 

, . 0 

Re])orL(!(l UH Nov... 

.. 0 

Ru])orlcd us Nov. 

.. 0 

Reported ah Dec. 

.. 0 

Reported as Dec.. • 

. , 0 

Total .. 

.. 8 

Total. 

,, . 12 


8& 
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ROnKIlT H, QATIIjT 


JULY (OIVBK 39 TIUM) 


A.unUBT(4]lYIIH 24 TIMrq) 


Rei'ortecl as Jan... ® 

RejJorted as Feb. ^ 

Ileportod aa Mur. 4 

Reported as Apr... 

Reported ns May. 1 

Reported ne June.. 8 

Reported as Aug... ^ 

Reported as Sept... 1 

Reported as Oct... 8 

Reported as Nov. 0 

Reported as Deo. 1 


Reported u.*)-Jait. 2 

Reported a.s Fob. 0 

Reported as Mar. 0 

Reported as Apr. 2 

Reported n.s May. 0 

Reported as June. 0 

Reported ns July. 0 

Reported as 8e|)t... 0 

Reported ns Oct. 0 

Reported aa Nov... 0 

Reported 03 Dee. 0 


Total,-. 17 Total. 4 


SRPTEUflKn (oivekSI times) 


Roportod 

Reported 

Reported 

Reported 

Reported 

Reported 

Reported 

Reported 

Reported 

Reported 

Reported 


as Jan. . 
as Fob., 
as Mar. 
ns Apr. 
as May. 
as Juno 
ns July. 
B9 Allg. 
OB Oct. . 
09 Nov. 
as Deo. 


oinonva {nivas 30 tiuxb) 


Reported na Jan. 0 

Reported an Fob. 2 

Reported q 3 Mar. 0 

Reported a.s Apr. 1 

Reported as May. 0 

Reported an June. 0 

Reported an July. 0 

Reported as Aug. 0 

Repotted aa Sept. I 

Reported as Nov. 0 

Reported aa Doo. 4 


Total.10 Total 


NOVEUnRII (r.lVBtf 28 TIUBB) 


Reported as Jan. 3 

Reported as Feb. 0 

Reported na Mar.. 0 

Reported as Apr. 1 

Reported as May.. 0 

Reported as Juno.. 0 

Reported as July. 0 

Reported aa Aug... 0 

Reported as Sept. 4 

Reported aa Oct., , . .. 4 

Reported ns Doc. 4 


ocrosRii {(iivHH 30 times) 


Reported uh Jiin. I 

Reported aa Felt. I 

Reported as Mur. 0 

Reported ae Apr. 1 

Reported a.s Muy. 0 

Reported aa June. 0 

Reported aa July.. ,. 0 

Reported as All);. P 

Reported an Snpt. 

Reported us Oct... t) 

Reported as Nov. 0 


Total. 16 












































































IDKNTIKinATiON Ol' SI'OKKM WORDS R7 


FOCI JAMO.MIY 

roil I'KIIIIII^IIT 

vmi uiiiui 

I-OII Ariiii. 

FcIj . 4 

July . 4 

yepl . 3 

Nov . 2 

A[)r . 1 

Aiir . 1 

Oct . ] 

Hoc. 1 

Jan. 7 

.IlJIIO. 1 

Apr. 1 

Afiiy.. 1 

June. 1 

Nov . 1 

Aug. 4 

July. 2 

Fob. 2 

Jnn. 1 

TCUl UVY 

von IIINR 

>on niLT 

von AuouHT 

June . fl 

Apr . 1 

July . 1 

Mar . 4 

Miiy... 3 

July . 2 

J(Ul . 1 

Kfb. 1 

Aug. 1 

Juno. 8 

Mnr . 4 

Feb . 1 

May . 1 

Aug . 1 

Sept . 1 

Dec . 1 

Jnn . 2 

Apr . 2 

ronarmtuceti 

roil ocToaBii 

roll HOveuiiBx 

pon oectuntii 

Deo . T) 

Nov . 3 

Oflt. a 

Jfin . 2 

Fob . 2 

June. 1 

Dec . 4 

Feb . 2 

Apr . 1 

tfopt . I 

Sept . 4 

Oct . 4 

Dec . 4 

J«» . 3 

Apr . 1 

Nov . 0 

Scpl . 6 

Jnn k ) k 1 »■ 1 • 1 i 
Fob . 1 

j\pr k k 1 k 1 k k k k 1 



llltNTIVlHO j 

rasHiiii.u 

CIIAKCH 

Clnrk. 

14 

— 

3J 

Austin. 

m 


BJ 

Brnunngel. 

i* 


3j 

Maraden. 

32 : 


5 

Nelson... 

33 


3i 

Hughofl. 

3 


11 

Totals... 1 

105 

300 

25-27 


AsgrcRato of idontificationB poaBiblo for whole group. 300^ 

Acitvijil luiiiiljcr of idontillcnlion!] by wholo group. 165 

Aggregfite of poseibJo oorroct gucBsea by wholo group. 25^27 


AggrcRato of idontificationB poaBiblo for whole group. 300^ 

Actual luiinbcr of idontillcnlion!] by wholo group. 165 

Aggregate of poseibJo oorroct giiCBSCB by wholo group. 25^27 
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KOnBUT 11. OAOLT 


Order of Itabih't;/ to mhinlerpTcUUion 


Match . 

. O.ICB 

July. 

. (1.472 

August. 

. 0.16C 

January. 

. O.oUO 

October. 

. 0.200 

NoveiiilMir. 

. 0 57 

Maj. 

. 0.347 

December 

. (1.0 

April. 

. 0.37 

Juno. 

. 0,7-) 

February. 

. 0.38 

Scplmiibor. 

-().7|1 


Similar experiments have been made in which the names of 
fruits, animalSj birds, cities, states, nations and liu; like have 
been employed aa stimuli; twenty tests in all. 'J'lni results are 
of the same character as the foregoing. 















MOHAL JUlKiMKNT IN FEMALE DELINQUENTS 


Cl. 0. WBDEU 

Dcpartmcul of Paychology, WelU College, Aurora, New York 

Thn ourrcnt nnglcct of the question of the infiucnco of tiioi-al 
ideti-s on delinquency is cxctisal)Ic in vieiv of the of 

(leviaiiig teats of moral judgment. The Brogan Test of Moral 
Pcrcci^lion ofTera so much interesting data regarding the moral 
ideaa of normals that the writer took advantage of an oppor¬ 
tunity of giving it to a group of 138 female delinquents at the 
Geneva Rcforiiiutory in Nebraska. The major findings of 
tliis study point emphatically to certain significant conclu¬ 
sions, 

The Brogan "list," it will be recalled/ consists of a list of 
IG "biid" priicLicos, which were siiggasted by university stu¬ 
dents. In cinjiloying tliis li.st ns n test, the subject is required 
to |)ut them in the order of "badness.” This is accomplished 
by placing the luiinbcr one after the worst practice, and so on. 
The objection hns been made tliat some subjects iniglit re¬ 
gard certain practices in this list as not "bad" at all. But this 
circumstance hardly prevents tlicju from arranging them in 
tfie order of their dadfiesx. Even indifferent or good practiec.s’ 
differ in the degree of their indifference or goodness. Of cour,‘?o, 
directions to tlic subjects should make this matter clear to 
them. However, the writer conformed closely to the practice 
of Mr. Brogan in giving this test for the sake of securing com¬ 
parative results. The subjects were warned to give their own 
judgments, not what they were supposed to say. Their names 
were not taken at all. It was explained to them that their 
identity was effectually concealed in tlicso tests. Lbifortu- 

* A. P, Brogan. Moral valuntionfl about men and women. Interna¬ 
tional iloiirnnl of Ethics, Vol. 36, 105-124. 
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c. O. WBIHSR 


TABI-E 1 


rriAirrrcEa 


1 AVr.IlAliK llEVIATinN 

Univcrfiily 

women 

IlcfoTinii- 

Uiry 

\inmcn 

IVOIIIC'II 

Hcforniti- 

lory 

women 

Sex irregularity. 

I 

1 


2.61 

Stealing. 

2 

3 

h9 

2,23 

Cheating.... 

3 

0 

BB 

3.40 

Lying. 

i 

3 

1 1 

2. GO 

Drinking. 

5 

•1 1 


2..')8 

Gambling. 


8 

Bi 

2.41 

Vulgar talk. 

7 

6 

B9 

2.42 

Sabbath breaking. 

s 

5 

3.42 

3.65 

Swearing. 

9 

7 

2.123 

2. GO 

Gossip. 

10 

11 

2.117 

2.78 

Sclfishncas.I 

11 1 

■ ■ 

:i.M 

2.20 

Idlencaa. 

12 


s.no 

2.74 

Snobbiahneas.... 

13 


2.3S 

1.97 

Extravagance. 

14 

■■ 

2..'JS 

2,88 

Smoking. 

16 

10 

1.90 

2.73 

Dancing.. 

16 

16 

1.87 

2,70 

Average deviation. 



2.62 

2.07 


As to order of badnesa, there is remarkable agrecmont between the two 
groups. The reformatory women roptcaonfc diinkiiig, oxtriivrtRuncc, 
lying, Sabbath breaking, Binokiog, swearing, and vulgar talk ns more 
Berious olTensea than do the college women. On tlio other hinul, the col¬ 
lege women consider cheating, gambling, gossip, idlenesn, scHlshneBa, 
snobbiahness, and stealing oa more serious offenses limn do the reforma¬ 
tory caaea. Differences are pronounced only ns regards cheating. We 
naturally expect the reformatory women to rank this ns a less Limn aver¬ 
age offense, beonuBc they are not by training familiar with it.s ovils, 
Sabbath breaking offers another rather marked difference, but llie 
Brogan list as used among college studonts shows that this in tyi)ically 
the point of greatest diversity of judgment. On the whole, the refornm- 
tory women do seem to show more the inllucncP of traditional Christian 
morality, which the college women escape, prca«nml)ty beeauHO of the 
so-called "liberalizing” influence of university life. 'I'liis dnes not im¬ 
ply, of course, that this liberalizing influence is not in the right direction. 
Another result of importance is the fact that the refiirnmtory euKcfl 
hardly deviate any more from their grouj) avarages than do the iini- 
vereily women. 
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Diitcly, tho rcfiUf^si to show Llio rolatioii of the offenses of these 
subjects to Ihfiir moral ovaliuitiona was refused by the ofiicials 
of the institution. Ilowevor, the wises /ire almost entirely 
sex offondei'H of the ‘hniforlunak mother'' typo, 

The Brogim list is siKnirHiiiiit hcoiiUKc it lias been |fivcii to 
tliouHands of uuivemity stiulenls, reiirusciitinfr good fituiiplings 
from the lliiiLiiil Sttites us a whole; iiml alscj lujcauHe the tost 
has yii'.l(l(!(l iiliiiosL the sumo rcsultH, irresjiociive of ])l;u!e or 
sox. Table 1 gives a eninpiLrison of tho refonnatory cases and 
university woimm, botli as regards order of '‘b/uhies.s," and 
deviation from tlni group uverage. 

OENEIlAli CONaUSlOXS 

1. The drlinquericy of these cases is not due to the al)3enec 
of normal moi'al iiusighfc. In this, they arc approximately the 
equals of imivorsity women. 

2. Wc must then look for the causes of their deficiency in 
the emotional, volitioiuil, or intellectual sphere. 

II. These eases again show the nomiality of their moral 
Jiidgiiient by the absence of ''rationalization.” That is, in 
spite of the fact that most of these 1118 cases are sex cfTcndcrs, 
they designate .s'(*x ofTenses as the most serious. 

Tliesc eoiu'lii.sioiw are of eoumc highly tentative. If other 
more sweeping and iuie(|uato studies should confirm tiie.se 
results, it would indicate tliut moral instruction (a) cither 
fails to .seriously an'oel the conduct of man, or else {h) that at 
least the moral instruction of the pant 1ms failed to do so. 



THE KETTJRNS FROM FOlvLOW-HP Ivl'iTrEllS TO 
QUESTIONNAIRES 

IIimDEllT A. TOOPH 
Ohio Stole Univereily 

The writer has previously pointed oiiL the (lcninil)ility and 
possibility of securing practically perfect rcUinia to a qiics- 
tionnaireA In this previous report 93 per cent of returns from 
^6 former trade schoorstudents were eccured by the use of 


TABLE 1 

Cumiilalive percenlaoe oj relurna received, by number oj folloiv-uj) Ictlcrs 
sent, in Im invesligalions 


JTDMIIBB OF FOLLOWUP LtTTBIlfl BRfTr 

CUUULATIVE rcnCEriT OF lir.FLIRB IIECCIVED 

SLudcnls 

(lormoraludy) 

Collpgii rcoiilp 
[IhlsiUidy) 

Initial questionoairo 

8 

G3 

1 

20 

66 

2 

60 

83 

3 

00 1 

88 

4 

70 

07 

5 

03 

00 

0 


100 

Number of questionnaires 



recoived by recipients. 

90 

110 


five follow-up letters. The writer recently 1ms secured by the 
use of six follow-up letters 100 per cent of returns from 110 
questionnaires, on the use of university intelligence tests/sent 

' Toops, H. A. Validating tho Questiommiio Mcthoel. Journal ol 
Pereonnel Reaearch, vol. 2, noe. 4 and 5, August-Soptembor, 1923, 
pp, 163-169. 

^ To appear ahortly. 
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to collogc iM'ofc'S^ors and adininisimtive nutliorifcics. 'Ilie 
ciimulativo i-otiirns from Ihe qucsUonnaircs of the two investi¬ 
gations are given in table I. Hie foilow-up letters used in the 
aecoiid investigation tiro given in the appendix to this article. 

In an olTort to deLcnninc what factoTS in the second investiga¬ 
tion might unilerly alow answering, several tnltlca were prepared, 


TABI,R 2 

/?i!l(iU'oii8/iih) helwecn u illinotteas lo have anawcTs ^yubliahed and posses¬ 
sion of (I rclinhilili/ cap.ff\cicnl Jar ics!,? used 


IirUAnit.ITV OFTKHTfl 

VIIII 

ANSWEiiH Kr.rr 
CUMIIDRKTlilL 

00 NOT UFflinB 

TO IIAVF 

KKPT 

CONFIDENTIAL 

TOTAL 

Know reliability of tcflls used.. 

G 

15 

20 

Do not know reliability of teats 
UBed.. 

7 

62 

59 

Total. 

12 

07 ' 

1 

70 


TABLE 3 

lidationahip beliixcn rtiiUiitgaeaa lo have answers published and posses¬ 
sion of a validily coejficienl for Icsis used 


VALIDITT OFTKBTS 

VIBII 

ANSWISTIH KEPT 
CCWFlUr.KTIAL 

DO MOT DFNIIlC 

TO JtAVf) 

AHJJWBIW KKI'T 
COWlDrWTIAIj 

■ 

Validity of 0,-l7 or iibovo*. 

2 


22 

Validity of 0,40 or below. 

4 


24 

Do not know validity... 

G 

27 ' 

33 

Total. 1 

12 1 

07 

79 


* The medinn validity coollicient was 0-46. 


ft few of which are given below. The twenty-sixth question 
of the (luestionimive was: "'Do you wish your answers to be 
kept confidential?" Hie relationship of the answers on this 
question to jtosscssion of a reliability coefficient for the test 
used is given by table 2. An inspection of this table indicates 
a very slight iissocialion between knowing the I'clialnliLy of 
their tests and wishing to keep their ftiiswers confidential, 
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IIERDBIIT A. TOOl’fl 


TAllI.K « 

Reklionsldp hdwten me or tioij-i/sc of /Mis, lUrir tnli'/tf,'/. nimilier 
of follow-up leltcra required (o secure u rr/Jy 


^Expciimcntttl uac ih counted oh iihc in tlu‘)« triMo) 


NUUBfiR 07 
KOLliOW-UP 
LXTTI^na 
jBHWineD 

Do not 
ufloloaia 

MuuuEii Of cni.i.cuxa wiiini 

UbaIcUa 


lltUMD 

TurAi. 

1 Totnl 

To(nl 

Do nol 
know 
' valltlily 

£ s 

Vhli'lily 

0 4V<.r 
nl>ii\ii 

0 


' d3 

IC 

1 li* 

12 

r>8 

1 


1 10 


3 

2 

M 

2 


13 


r, 

3 

10 

3 


5 

■■ 


2 

0 

4 


0 

4 1 


2 

11) 

S 


2 


1 

1 

2 

0 

1 





1 

Total,.,.. 

31 

70 

33 

21 

22 

lit) 


TABT-F, 5 


Relalionahip of degree of fricmlahip of aender of questinuuniro for 
Tecipienl of questionnaire to number of foUow-ui) ktinrs 
rcq«ircd to cUcU a reply 



OKciiRi: Of 



NDUOSR or rOU.OVS^'DP LKTTKnS 


■■■■ 


....... 

TOTM, 


Bi 

in 

3 



0 

1 30 

B 

8 

•1 

58 

1 

1 11 


1 1 


M 

2 

14 

1 

2 


10 

3 

5 

I 



0 

4 

0 




1(1 

5 

2 





G 

0 

1 

B 

B 

1 

Totnl. . . 

so 

10 

i'* I 

s 

no 

Average number of follow- 






upa Bent per reply ro- 






coivfid.. 

1.25 

1.10 

0.75 

n.7r> 

l.M 
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Tho viilidily (;(){'(liciriilH of tho live collogcs ’which kno^v the 
rcliiibility of Ic.sIh (ukI wi,sli lo li/ivc the answers kept 
conlklciitiiil iu'(i nil mulcr D./iO. 

A tal)iihUioo of the I'chilioiiHhip of ^villin^'llef^‘^ to have answers 
publisluMi 1111(1 validity yields table :h This table indicates an 
nssociiilioii between low or uiilciiown validity coediciioits and 
(l(\sirc to have answeis keiit coidhUnitiiil. 

In table ■! tlu'ii, we iiavo consiihn’ed only validity and use or 
non-iise of le.sls in reliilion to tlio number of folloiv-up letters 
reoiiivcd to seeme a leply. 

It is evident from this taldo lliat tlio ])ossessioii or non-poa- 
BCKsiori of a hi^;h validity coe/Iieiciit is no punrantec of either 
early or liiK; reidy to this (piostionnairc. It is definitely known 
from Bevcnil letters however that the replies wero held up until 
the validity coidlieicnt and rclinbility coeflicients could bo 
computed. This may account fur a portion of the lack of 
rcliilionship. 

Wc ]\ave so far found no ineasuro which is highly associated 
with Dig number of follow-up kittens required. We might inves¬ 
tigate the following in their bearing on the problem. 

1. Size of tlio Holmol 

2. Ihidowiiiciit per HUiileiit in fittcndanco ns rvn indirect meaanro 

of H|)(iru Linio of college reeij)ictit 

3. I'lxlciU to which HiMidcr of (piCHlioniiftiro wns known to recipient 

of tjiiefltioJiririiJ'o 

Tho first two wore not investigated, fi’lic third was investi¬ 
gated but by the method of rcvcr.se judgment, by having the 
sender of the (luostioimairo judge the extent to which he knew 
the rocipientof the (picstionnairc on a four-point scale as follows; 


DECIIIRB 

BEHflllPTlON 01' TllAIT 

0 I 

Recipient mikniiwri to Bender 

1 

Recipient known filiwlilly in n profcaslonnl way to sender 

'2 

' Recipient known aligiiLly in a iiocinl or friendship way 


' to seiidci' 

3 

1 Recipient known more or less iiiLiinatcly to sender 


Tho results are shown in table 5, 
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Hubert a., tooi's 


The bottom row of table 5 indicates a somewhat greater 
tendency for the sender's better known frieinls to reply earlier 
than less well known recipients of the qiicstionnniro. 

The most important point to be settled is, of course, wore 
six follow-up letters essential? Could wc have used merely 
one follow-up only and have secured the same rcBults. Table 6 
answers one aspect of the question satisfactorily. It is evident—• 
so far as this investigation is concerned—that Bubstimtially 
the same conclusion with respect to the oxicnl oj the use of tests 
could have been arrived at with no follow-up letters at alL 
With respect to other conclusions this would nob necessarily 


TADUE 0 


numdeh op 
FOLLOW-UP LKITEnS 

CUAIULATIVB NUUDEn 

OP LECTCIW BBSrC 

VO PATE 

PEE CEMT OP pOLLROre 
UBINU 

Ct-'MIM.ATIVR l*BU CEMT 
OP UOcau.p.Qva 
iiKi’Li itrn 

0 

no 

wmmm 

52,7 

1 

162 


05,4 

2 1 

200 


82.7 

3 1 

219 


80,2 

4 

232 

72.0 

07.2 

6 

235 

72.5 

09,1 

0 

230 

71.8 

100.0 


hold. Additional replies did increase the list of practical 
sufjgeslions for improving tests, oven if they did not change 
materially the conclusions with reaped to the cxicnl of the u-se 
of tests. 

aUMUARX 

1. Sheer repetition of stimuli, by follow-up letters, is appar¬ 
ently the most potent method of eliciting replies from all 
recipients of a questionnaire. There were 52.7 per cent of 
replies to the initial questionnaire. Six follorv-up letters were 
required to elicit 100 per cent of replies. 

2. There is a decided tendency for those recipients who arc 
best known to the sender to reply oarliei than striiuRers. 
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3. Thcro ia no aignificimt rclfition between size of validity 
cocIRcicnt and earlincsa of reply. 

4. Collcf^CH with low validity coefTicicnts were more solieftoua 
that their anHweia ahoukl be kept confidential than colleges 
with high validity eooHicieiits. 

/5. Ill this iiivo.stigatinn one fissojilial eDj]e]i].s'ion—the per¬ 
centage of collegea using or not using tests—would not have 
been iimteriidfy cfiaugeif iT no foffow-up fetters had been used. 

0. Many other factors—[iinounb of spare time of reci]hGnt, 
teaching load of recipient, form, and content of letters; ease of 
forms for answering; size of institution—have undoubtedly 
their effects but were not investigated, 

7. Where gi’cat accuraey of any percentage is desired, we 
can uaiially secure j)ractically perfect rcturna on any well- 
worded and easily answered questionnaire of 30 questions by 
tile use of sonic lialf-dozen follow-up letters. What percentage 
of replies ia needed in most questionnaires for practical fixing 
of essential percentages is a subject for future research which it 
is hoped this article may aliinulatc. 

8. The returns for the college group wore one return for every 
2.1 letters; for the trade Rchool group of a previous investigation 
one rcUirn for every fi.O letters. In both cases five follow-up 
letter.s elicited over 00 per cent of replies. 

APPENDIX 

The original or nccoiiipanying letter, mid the six follow-up lotters 
used in the accond invcBligaticm arc aa follows; 

Orifjitial Idler: 

Columbus, Ohio, 
Mnrch 10, 1D24, 

Dear Sirs; 

M'o have recently completed n survey of tlic oiricial uses of intol- 
ligencG tesla in tlic colleges and univeraitics of Ohio. Wc find a wide¬ 
spread use of the tests even in comparatively small colleges. We now 
de.aii'G to extend our survey in order to study intensively the aiJmiiiiatrn- 
lion and nac of aiich test.s in the larger colleges nntl univerbitica, with 
fl view to iinprnvefnent of present toclinir|iJo.a. Jt is expected that the 
rcsiiUa will lio publiahod, 

Wfl are fairly ivelJ acquainted with the available literature, but in 
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many caaca the pincticea which oljtftmcd at tins t«uc of riicU publica- 
tiona are now obaolctc; and at best, concUisiotig rlo.i-ivntl from piildica- 
tions not Bpcdfioally wrilLeu with the point of view of niiHwciini; tlio 
questions which need to be anawored, ahould be ofTicinlly vorifioLl before 
being treated as acicntifio dfltn. 

May wo have your rvnawera at your earliest convcnioiico? 

Very fliiicercly yours, 

P.S. Wo are encloping a copy of onr experimental individiml Kiiidanco 
card. The student encirolca hia scores on Uic various lest vnri- 
ablca and immediately notes hia decile staudiug in each test whoso 
aorms (college freshmen) appear on tho face of tlio card. On tho 
rear, we plot cumiilfttlvc credit points gained (A nuirks = d; H 
marks = 3, cto.) against cumulative number of liours taken, and 
thus will detect at an early dale those atudciits wlio, iiltlu)iiBh 
doing "passing work,” arc, nevortholoss, as to quality of scliool 
marks in tho (light crosa-hotclicd) "dniiger-of-not-gnulunting” 
area of tho card. 

Original letter; 245 words; 25 question questionnaire aecomimnying; 

58 replica received from llOlottora sent out, 

/, First folhW'Up letlor: 

Coliimbiifl, Ohio, 
Ai)ril 0, 1021. 

Dear Sim 

Our records to dato ehovr that wo have not yol ruceivotl a rotiirn 
from you on tho inteVUgcnco qucRUonnairo aont you rccDiAly, NVo 
have not yet begun the tabulation of tho replies, and accordingly 
there ia atill oraplo timo for you to aciid in your reply. Plopiao do ao 
even Ihovah you are not officiolly using euch testa. May wo not have 
your reply at once? 

Very eiiiccrcly youra, 

P.S. By menna of a simple onc-pngo questionnaire, we linvo deter¬ 
mined that 40 per cent of oil Ohio CoHego.'i iiso iiitelligoiica to.qts. 
Tho longer queationnairo sent you was designed to determine 
wlmt ia the beat practice in a selected list of about 121) of the larger 
ond better known Ifnivcraitiea nnd ColleRCs of the ecitiio r.o\mtry. 
To date 58 of these hove responded. Will you not help to make 
our returns 100 por cent by responding to this first follow-up letter 
by rending in your questionnaire in order that the rc.sii[t,H of the 
replica may bo published for tho benefit of all, 


First folW-np letter; 105 worda; 14 replies received from .’>2 biLturH 
sent out. 



F()LL()W-UJ‘ r.Iiri’KllH 'fo tiUIiHTiON'VAIJlKi* 


99 


t. SccoufI JoH(iw-ni> Ifticr: 

(JiiliiiiihuH, Ohio, April 25, 1021. 

Dear Sir: 

All l)uL US of Hit! lid mill uinvor.sitir.-i to whom wo sent on 

Mnreh J'JUi, u t|iii!ili*»imiiin* ri'ivirtliii" iihc* t»f iiili'llincincio leats 
liavo i(!])lit!il. In n fow Hit: ii'Micxsch w<*n> iiicoiuplolo niul 00 

(lid not rtiaoli llio }ii*r; nii iiili'iidctl. Smi:Ii lultlrOHiK'H liiivo licion oorroctod 
In tlin hcHt (if oiir uliility, mnl hciirt! ivis un! in iloiilitriH to the rcoson 
/or our i!i)l yet J»avin;' hfjinl /rojti ymi. IVo hiivo boon iiersniiftlly 
''bolliorcd'' witli (|m‘sliotiiiaircH in llu; (innt. It wiia with aoino mis- 
giviiiRa tlic’iufoi't! tliut, nflor ilidiliorutHin, we tlceidccl to "hnthcr" 
bii.ay c.oll(!f'(3 in'oplt! with 11 tuicHlionniuro, Wo then icclucctl the work 
involved in replying to a niiiiiiiiniu. Vou will note tlifttpracLionlly all 
0 / the ((urHlionM c(vn he mi.sweml with citlierft check mark, n luiinbcr, 
or ft RiiiRlo word, 'J’liftt 72 coIIoroh kIioiiUI have ro.spondod with hut 
0110 follow-up letter in I'talifyiiiK. If hut 117 other peo])U!, in Addition 
to yoiirKolf, roKpoiid to Huh letter we hIiaII have full rctiirnfi and can 
then lie iiH.Hiired tlmt we 4 I 0 not have a biased selection of colleges. 

I’erliupn you arc not the penion to whom the (pic.alionnnirc should 
have h(!(!n uililidSKt'd; if ho, will you plmiso hand the (luc.stioinmiro to n 
colJeague who Is in (doser hiiKdi with hucIi iiersonwl work? Anclpcr- 
hft]iH you have lost the former (iue.slioiitiuiro (somctiinRS they go the 
way of liio waslf! jmpi'r Imsket). y\t any rale, we are enclosing another 
for your coiivoiiieiire iti HendiiiK uh a prompt reply. Let us repeat that 
the t(ilMilat(!(l I'eiiitll.s will he puhlished for the Imticfit of all. May M’q 
not liiwe tiui hetKililM of your ex[>erieiK;(! with such tests? 

Yourrt very Hinccrcly, 

Second follow-up Idler: 27.) words and a Hecond copy of fjue.stionnairo: 

I'J roplie.s rceeiveil from IIS Idlers HCiit out, 

S, 7Viird /iillow-uf) Icdvr; 

(Jolnmhua, Ohio, Afny 20, 1921. 

Dear iSim: 

Culumidii, Vale, Hrown, Ncwcomh Clollcgc, Mount Holyoke College 
—'Jl of the 110 t'ollegi.’.H originully Hont the encloaiid ciuestioiiiiairc on 
the uh(;h of iiilidliKence testa-have replied. Why is your collcgo 
''among Llie missing?" We trust wc hIulU not he rcijuired to report it 
"no rdurii received" when wc inihlish our report. If you do rioi use 
IohIh, ploiise retiiiu lliu inieslioniiaire with (lucaticm No. 1, marked 
"No" ill Drill!!- that our rdiiriin may he 100 per cent iiomplde. As n 
BUi'gesLioii iierli;i|*.s over Ihi: weck-einl you will have fiflcnii minutes 
in which you ciiu iiii.Hwer llie ipie.sLions, 

Very sim^wcly yours, 
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P.S, Only 19 more returns now iicc<lcd to make lOf) per cent. We re¬ 
ceived just 19 replies to our lost letter. Wo did not u’i.sli to cut a 
atencil, but the job is a little too lurge for 19 typcwritlori IctLorfl,— 
BO please excuse the carbon copy U you happen to receive one. 

Third foUow-up letter: 140 words; 6 roplios received from 19 letters 
sent out. 

roiirllt/oUouJ-upleder; 

ColumbviB, Ohio, Juno 11, 1924, 

To the President (or Registrar in certain cases), 

Dear Sir; 

Wo have sent an original letter and three follow-vip letters to the 
following address at your college in an attempt to secure replies to a 
questionnaire dealing with tlie results of the use of intelligcnco tests in 
your college: 

Professor John Doe, iJlank College 
We have ao far received no reply. To date all but 13 of 110 collcgca 
throughout the country originally sent tliose (iucstioniiairc.s liavo 
replied. Wc are very anxious to have your collcgn reineseiitod in the 
returns. Will you please either takes 15 minutes and answer for u.s the 
questions included herewith, or hand the qiicstioimairo to the projicr 
person in posacaaion of the facta called for? 

Very sincerely yours, 

Fourth follow-up letter: lOO words. Sent to n different odicial (usually 
president) of the colleges which had not yet roplicd: 10 re¬ 
plies received from 13 letters sent out, 

5, Fifth foUow-u'p letter: 

Cohiinbus, Ohio, July S, 1921. 

Dear Sfr; 

On the eadosed queationnaire on the uses of intclliRoncc testa only 
your college and two other remain to bo heard from. Wo hope to have 
University of X represented. Will you please request someone in 
your univoTsity in possession of the facts to fill out the questionnaire 
and return it to me? The questionnaire waa sent to 110 representative 
colleges and universities of the United States. 

Very sincerely yours, 

Fifth foUow-up letter; 66 words; sent to recipients of the fourtli follow¬ 
up letter: two replies from three letters scut out. 
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tf, Hiitli follQw-u]t teller: 


('olumliijii, Ohio, August fl, 1024. 


Secretary of llio lOiUraucc Hoiird 
Blank Collngo 

Dufir iSWm.' 

I liavo Haiti tliQ enclosed <|iiCHlioniiQiro to Professor Plank and to 
Iho Prcsidonl of your UoivnrBity and linvo tliua far luid no reply from 
either. YourUmverhilyiH the only one among IlOunivorHilics through¬ 
out llic country, Hoicctod liccantic of geographical and other repro- 
HCUtAtivc r.liarnclnriHlicH, which Imu not roplicd to thia questionnaire. 
Wo arc very deHiroim of having complclo returns on nil of the colleges 
to wliich IhcHO ([iicstionnairca wore sent. The general rcsulla of the 
questionnaire will ho itublishcd. May we hope to have your reply 
nt yovir carlicHt convenience. 

Very sincerely yours, 

Sixth follow-up lectori 01 words. QuestioDimIro onolosed, Since 
provtuus lollors sent to oiio ])rofc6Sor and tiro registrar bud 
failed, lliissixth Idler wfissenl to the Secretary of tbo Entrance 
llonid who replied iinmodinlcly. 



A demonstration of the language diffi¬ 
culty INVOLVED iNCOMrARINO ItACIAL CiUOUFS 
BY MEANS OF VERBAL IN'J’ELLICI'-NC-IO 'I'l'lSTH 

S. L. WANG 
Ohio Stale University 

Racial diffeicncea in intelligenco cci'tainly constitute n very 
interesting and important subject. The wide interest in this 
topic has led many psychologists to attempt ineaKuromcnt of the 
differences by means of verbal intelligence tests. ^J'lic findings 
have not been wholly consistent, but there has been fairly 
general agre meut that other races tested as inferior to the na¬ 
tive white Americans, However, whether these low scores were 
due to inferior intelligence was still nn open (luostioii. I’hnrc 
are clearly other factors besides comj)ai'ativc intelligencn in¬ 
volved in such comparisons. The most impoi’tant one is the 
language difficulty. It is the purpose of this stviily to make 
further investigation as to whether there is a language handicap 
involved in comparing racial groups by means of voibiil intel¬ 
ligence tests. 

MATERIALS 

The results worked with in this study were from .sLudoiits 
at the Ohio State University. The test used wastho Ohio Stale 
University Intelligence Test—to be further diLscrilied .'shortly. 
The cases studied were 34 Chinese students, 83 men and 75 
women colored students, 4.5 students born in Russia, and native 
born white coses paired with these as taking the same form of the 
test, of the same percentile standing (always within ,5”-usuiiIly 
exactly the same), belonging to the same college (Arts, ICduca- 
tion, and Commerce and Journalism students being grouped 
together as sufliciently similar iu entering sUideuts personnel, 
however) and class, of the some sg.v, and about the same age, 
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Tlio moLlidil fif lianfHinfj, oinaj tlu! cases were, thus carefully 
eelccLful, wiis simple. 'I'lio rcMills for cjieh racial Rroiip were 
tabulated by inifl llicu on a sepjimte talilo tlie ])airccl 

American cu.stm. ‘riu; nuMliaii f<ir foreinii and pnired American 
Rroni) wa.s- [lien fiiuinl, for each trsl, nn<l the median for the 

TAiii.i: I 

/JiffcTcncc^' /inturen /urciiju mirl r(fli>tf.(I(/rou)ia and piiired Awencanoroupa 
on t/ic FcjHirfitn Ifila oj the Ohitt Slate f/niBcraiij/ IntelligGnco Teals 





11M lAl* 

tiiiotir 




MaVe 

Kciiinin 

NPKnics 

Mnto 1 
Kr«r«)os 

Foninls 

NegroM 

Ruasiana 

FoiiiiK.. 

3 niktl 4 1 

Gnnd 4 

3 aikI4 

fi nnd 0 

5 nrxl 0 

5 QOtl 0 

Nutnbor (jf cMr-i. 

31 

01 

53 

23 

22 

45 

Teat 1*. 

0 

1 

1 

0 

-2.5 

1 

Tc-st 2. 

- J .*• 1 

-1 

0 

-2 

1,5 1 

I 

Teat 3. 

I 

-1 

1 

2 

5.6 

-3 

T^t i . 

1 1 

-1 

-1 

■1 

2.5 

1 

Test T). 

-.s.r» 

0 


0 

0 

0 

7'c.st 0. 

-fi 

1 

1 

/} 

0 

1 

Teat 7. 

•) 

0 

-1 

3.5 

1 

0 

Tent H . 

1 



2 

1 

1.5 

0 


• Tlic tuljlfi iiUnwrt ibttt on l«.st Korina 3 and 4, llic medians of tho 
jinircd AnuTicnii Kroupa nre llicHnma oh that ot Llic Cluncso and aro I 
hI(!]) Iii;jhcir than Llmt of Uift Miilu Negroes niul I’cmalo Negroes. On teat 
1, Forms 5 iviid 0, Uio mediana of Llio paired Amorienn gi'oiip.s are aaino 
ns tluiL of tlie MiiU; Negroes imd arc 1 step higher tlion tlicit of the Ilua- 
ainna atid 2.ri ntejis lower tlmii that of the Foinnlo Negroes; and ao on. 

foreign groui) Rubbractod from tlie niedinn for the American 
group, Tlicflc; differences ajipenr in tabic Id 
The tests iiro as follows: 


Forma S and 4 

Teat 1, ArillimoLical problems 

Tost ‘2. Pniverli.s 

To.sl 3. Siiino iitul opjiosiLe 


Fornta 5 and G 

Test 1. Arithmetical problcma 

Test 2. Dcliaition 

Test 3. Same and opposite 


* III LIiIh liilile I'CHiills arc given Heparatoly for the earlier Forma 3 mul 
•I iiiid tlio riTOiiL |■^•vi.sinIl--'F«rnlH 5 aiidC. 
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Teat 4. Diasectcd aonlcncM 
Teat 6, Number aerica 

Teat 0, Analosiea 

Test 7. Geoeral information 


Test 4. Synonyms 
Teat S, General acndnnuc in- 
forinnlion 

Teat 0. Nmnbcr Bcrioa 
Test 7. AntiUif'ics 
Test 6. Uendin;; 


The /ollowing points are to be noted: 

1. The Chineao are decidedly superior to the paired Ameri¬ 
cana on Test 5, Forms 3 and 4. The Auverieivus average 8.5 
steps beJow the Chinese. Test 5 is a tost of nuinlier series and 
conaequently involves very little language difficulty. 


TADLE 2 

Race differences in lertns of sigwn 




nAciAL (inoiipfl 



Chincso 

Ncrmcb 

lliinHljiiin 


attn4l4 

0 nml 0 

b Ttm] 3 

NumUor o( caeoj. 

34 

4( 

45 

Test 1... 1 

BS9 

-0.30 

-0.10 




-0.29 

Testa.. 

-o.ai 1 



Test 4... 

-0.85 

+0.31 



Tests...1 


Test 0... 1 

-0.33 

-1.80 

“0 29 

-0.12 

-0,31 

-0,22 

Test 7.' 

Test g. 

-0.40 

-0.59 


2. The Chinese are decidedly inferior to the paired Amori- 
eans on Test 7, Forms 3 and 4. The Americana average 0 steps 
higher than the Ohineso. Test? is a test of general iiifonna- 
tion and consequently most involves language difficulty and 
knowledge of American life and customs, 

3, There are no outstanding differences between the Negroes 
and the Americans, or the Russians and the AmericariS.^ 

* These racial differences were also studied by mcaaiirinK Llio devia- 
tiona of the apeaial racial groups from the median of a largo numl)( 3 r of 
uoaelectcd American-born students. A Urge mnnber of native wliiLo 
American Freahmen wore taken to represent llio AincrioaiiH (300 on 
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Tlio rcHiillH tin- {ircKi'rifcd in talilc 2. Frcmi lliis taldc ia seon 
that on 'r(‘Kt 1, I'oniiK aiul d, llio (liiiiose ^'roup ia O.IH siKim 
below (-bill of Min AiiH'ricsins. On Test 1, Forms n and 0, the 
Kegroes and I^issuuih arc (OiO und O.HI signuis helow Mint of the 
Ajnoriemi.s. 'J’lin n-.siilts nvifJonlly eonfirio Iho rmiliiiga j/i taWe 

I. TiiiH metlio'l is iioiiHidi'i'cd Ioks aalinfuctory, lujwovcr, 

CONI'T.USION.S 

TJic writnr’H daLa liio following oojioliisioiis; 

1. 'I'he C!hiiH;K(' test low liocnuHc Ihoy lire liniulicapped by 
language difliculty. 

2. In Mif) case of llie Kcgroca nnd Ilussinna, the language 
factor ia not so apprerijible.^ The rcsnltg from tlicsc two groups 
show no dislinclive features: there is only a general elighli 
inferiority. 

3. The language didkiilty involved^ in studying racial groups, 
nol thoroughly Ainerieaiiized ns to language by moans of verbal 
intclligejice tests, is quite noticeable. One should not, there¬ 
fore, draw any dofinite eoncliisions concerning the relative 
intelligence of such groups and Anieiienns unless there is some 
control of the language factor. The test of number scries ap¬ 
pears to he a good te.st to ii.se in such studies, since it appears less 
affected by Hiieii influencca. iVon-vcrIial and performance testa 

Tormfl 3 iiiul 4 nitil more than 2000 on I^orniBSnnd 0), Tlieac scores WBre 
next lnb\ilalc(l nnd Lhe rnonua of nil testa were found. Tlio sigmas of all 
tefftg woro next oniculatcd. Tlio means of nil tests for tlio spscial racial 
Rroiips word found, finally, tlio moans of theao racial groups were sub¬ 
tracted from Lho rcBpectivc means of tho American group. The remain¬ 
ders wore divided by their respeetivo sigmas. Tlio quotients wore the 
didcrence of tho two groups in terms of sigma. For instance: 

Mean of Te.gt 1 for Americans. 10 

Menu of Test 1 for Chinese. 6 

iSiginn of Te.gt 1 for Ainerionna.20 

10-5. G remainder 

lloinnimlor/'HiKina or 5/20. Q.2B aiginn diffcrenca 

* No evifleijco wna obtainable ns to how long tiiose born in Iluaaia lind 
Ireon in this country, It apiicnrs probable that ino.st of them had been 
hero Hinco iiii early ug«3 ami urcro tliorouglily .Iracricaniaod as rogords 
language. 
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might be constructed so as to be more equally valid for several 
or all races. 

4, There is need for more comparisons botweou raoo.s in their 
home countries, and comparisons involving nioro unsolectcd 
and representative grouijs. The Chinese in the lJiiiv(;r.siLy arc a 
selected group; their superiority on Teat 5 i.s by no moan.H to be 
understood to mean that the Chinc.so a whole will bo su¬ 
perior to the American,s as a whole on Test 6. 'I'lio Kii.ssinii 
immigrants are not probably representutivos of tlu-ir home 
folks. The American college Negroes, too, arc not loprosenfca- 
tives of the Negro race in this country, not to aijeak of the 
Negro race as a whole. 

I am much indebted to my teacher, Dr. S, L. Presscy, for 
his valuable aid. 



VALUT'] OF WrirTM fiPACI'] IN ADVERTISING' 


IvUWAUI) K. HTIIONG, Jii, 

Sinuford (/diversity 

WhiLfi Hpiicc iK used to iaolato an advcrliacincnt and bo secute 
for it Krciiiter att(‘iition-valuc. 

Tlicro i.y no fjuoHtion tliat the cfTectivencps of an aclverfcjse- 
incnL ia incrGii.sf?(l tlirough the use of -white space. But it is a 
aerious (jiiostion whether the increased eiTcctivoness is worth the 
increased cost. 

For instance in a certain advertisement two-thirds of the 
entire area ia wliite apace aurroiimling the onc-tliird upon 
wliich lippcara the copy. If the space co.st SIOOO, then S()G7 
wiifi apent only in getting attention. ^Vas tliia expenditure 
justifi!il)le? Did three times as m.any persons read the advor- 
tisoiiKiiit as would have done so if only one-third of a papre had 
been used? Dr, taking into account the number U’ho read the 
ftdvcrti.scincnt and the imprc.ssion made upon them, was there 
all told three tiinea greater effect produced? 

Fifteen years ago very little Btiesa was laid upon the use of 
white space as an effective device. In fact at that time it 

‘ Tli(i rDBiiltn of cxporimcntB I and II were obtained \Yliilc the writer 
held n Ilesciircli Followstup in AdvertiflinK nt Columbia University and 
were circvilated by tlie ABSOcialion of Nationnl Advertiaers ua llesoni'ch 
l^ullctin No, 1, October IG, 1912. The data in exi)eriment III were 
secured by 11, M. Payntcr, Jr., while n graduate student at Columbia 
Univeraity, but liave never been publialicd. Experiments IV and V 
were conducted in 1913 at the reriueat of n piibliahing hoiiac, Aa n 
result of tlu'ii litulingH the imhliahcrs eliminated rules between their 
advcrliscincntfl, a pruetico which is quite general today but was very 
exceptional then. 

As tlic.so (lata on the value of while npacc are apparently all that arc 
in oxisteiicc llic writer fcelfl they should he given wider circulation 
at tliiH Liinu. 
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was more customary to use for this purpose heavy Ijinok bor 
dels rather than white space. Today the cmphivaia is reversed, 
although a minority still prefer black instead of white. 

In an attempt to ascertain the relationship that exists 
between amount of white space used for isolation effect and tiie 
number of persons who notice and remember fcim ndvertise- 
ment, five experimentg were performed. 


SUMMARY OF RESUI/PS 


1 . Additional white space up to 60 per cent of the area of the 
advertisement itself is profitable. 



TvoaDpnrnlaniia 
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While Spkcs 


Fio, 1. SnowiNO AnnANOEMENT or ADvEn'riscMEVTH i.“J IOxi'i-uumeni’s 
I AND II 


2. The greater the additional white space beyond fiO per cent 
the less profitable is the effect, for beyond that point cost in¬ 
creases faster than attention-value. 

3. Twenty per cent increase in space, used as ^Ybitc .space 
around the advertisement, gives the greatest increase in effec¬ 
tiveness, cost considered. 

These results are based on a study of -a-page and -l-imgc 
advertisements. It is a question whether they apply to full- 
page advertisements. 


I. THE EXTENT TO WHICH |-PrVGE ADVERTISKMENTH CAN HE 
RECOGNIZED IMMEDIATELY AFTER BEING SEEN 

Twenty vertical half-page advertifsemonta and twenty Iioi-It 
zontftl half-page advertisements were ari’angcd as in plates A 
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and B (if 1 , 'riic«(^ Iwciily wcirn siiunUid and ehown 
insu(!(’rr'>l(in. Tlif? ftf-rrun Jmijiik w'as then haridnd oi[,dity 
sidvcrliM'innrilH panlnd m'puratiily on ahnots of paper 
nml asked (o i»i<‘k iml lluiHO l»n had jnsL siii'ii. iMirty of tl\(!ae 
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80 lulvorUsomonts were the ones he had just aecii and 40 were 
now fKl\'orti.seitionts.- 

rh(; data riro aliown in table I under the caption "Experiment 
I." For oximiplc, advertisement 1, a vortical half-page ad- 

’ Tlio innlliiid of cdnifiicliiiK Oio recoKiiition test and of JifiiKlItfiK die 
(liUfi in [,',ivoa in Uio wrih'r's iirlicle, “Tlic cffecl of Lime-inlorval upon 
rocoj'iiition inrtiiory," i'rtyidiol. Ilov., Soptiiinliur, lOl.'i, 
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vei-tisement that appeared on tlic Icfl-liancl Hide of the imge, 
was vecognwecl correctly by 22 per cent of the 10 men and 10 
women who were tested. Tlie average left hand, vertical ^])age 
advertisement was recognized by 33 per m\t of the suhjcctfi-, the 
right hand, vertical by 38 per cent, the top, horizontal J-pago 
advertisements by 29 per cent, and the bottom, horizontal Ijy 
26 per cent. 

II. TUB EFFECT OF CENTEIIING -a-PAGB ADVEUTISKMKNT3 ON A 
FULli-PAGE 

In this expeiimcnt the forty half-page advertisements u.scd in 
experiment I were placed separately on a sheet the size of a 
magazine page, 20 as shown in plnlc CJ and 20 us shown in 
plate D in figure 1. 

The 40 advertisements were shown one at a time to 20 other 
individuals. The same recognition test was employed as in 
experiment I. 

The data are shown in table 1 under the caption ^Experiment 
II." The ratios at the bottom of this table cxpre.ss the in¬ 
creased attention value attributable to surrounding i-pirge 
advertisements by f-page of white space. This wliitc space not 
only helps set off the advertisement but at the .saim; time 
eliminates the distraction of a second advertiaonicnt. 

The following results will be noted: 

1. The increase in value of a i-page ndvertlscincnt in half- 
page apace to a 2 -page advertisement in fnll-pagc space is not 
proportional to the increased cost of the space. Instead of a 
ration of 100-200 we have 100-174, the average of 100-109, 
100-163,100-179 and 100-192. 

2, The use of white space benefits good advertisements more 
than it does poor advertisements. As each of the forty i-page 
advertisements were shown separately and centered on a full- 
page in experiment 11, the data therefrom gives a moiisiire of 
the attention and memory value of the nilvcrtiscmcnts. IVlum 
grouped into four groups of ten ndvcrthwinonts each wo luivo: 

AdvGFtisomcnta rocognized by form; 

17 to 41 per cent, ratio 100-155 
43 to 60 per cent, ratio 100-159 
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i'll) Irl lifi JUT l-l-llt, r.'lti'l 101) IH^l 
[i,y tti M ji'T ITW*, ruliri |00 .jrfB 

'\'\m k'miR is Ojii; wnulil sniijmsi! tluit Llii! noor 

iulv('r|isfiiu'ii(K wimld Itcodil, nmro frcjin i;liiiiihiiUoii iif (Hk- 
Irii'li'iii, (ificji iUr fif a very K(m« 1 iL(lvcrtiH(nnnnfc, 

lli.'Ui wmilil iMlv.'rlisi'iiiciih. 

15, \’i i(ir;kl j jKijii' iitlvi'rlR-riiHXils ncr.iiri! Hi'oatfii’ a(,U;ntinn- 
vfiliir Ilifiii tt^lv'wti.wrimnts. Tlifi NoUom 

liorizniihil in Irfs clYcc.tivii tlmn llwi top. A pos- 
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is to llic ()pLi<'fil c(!nter of tlie pane Llic greater in tlie chance the 
advcrtisc'iiiciil, wit! Iifi Kcoii. Anofclicr factor that contrihutca 
to the ('ftt't‘l(vein's.s of vertical j-pasc adverti.%’ineitts is tJic ease 
iviLli wliiiili the eye follows the type of iianow columns. But 
tliLs factor citulil not have influenced the data here as the adver- 
lisi'mciits were jhA ir-vjwscd Jong enough for the pereon to do 
moK! than i cml tiie headings and take in tlio illustrations and 
gcijoral lay-out cJTccL 

HI, TUI': UKKKtT OK OBNTBniNO l-PAGB AOVimTISlJMUNTS ON 
A KOLVPAOE 

Tlie HHim; f)r«)iTdiJi'(! wa.4 followed hero as in experiments 
I and 1,1 cxei'pL tliat l-page ndvortiscnienta were used instead of 
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^-page advertisements. In the first part four i-pagc advertise¬ 
ments were shown and then tested by the recognition method. 
In the second part the |-page advertisements wore shown one at 
a time centered on a full-page. 

The results are given in table 2. 

Evidently using f of the area of au advcrliaomcnt as white 
space around the remaining ^ area is an iueflicicut procedure. 
The cost is increased 4 times and the attention and recognition- 
value only 2| times. 


TAI\J.K 1 



I*En CENT 

nATIO 

Extent to which ft i-pago ocl was recognized 
when shown with three others. 

20,0 

iOO 

Extent to which a i-pago ad was recognized 
when eUown, centered on a f«ll-page.... 

62.0 

251 


TABLE 5 



fiXPCniUCNT 

I 

zxpuntMRnr 

JV 

1 XATtOA 


p«r tent 

ptr eeni 


Vertical i-page ads: 




Ada on left hand aide... 

KlHi 

35,1 

100-109 

Ads on right hand aide. 


42.3 

' 100-110 

Horizontal ^-pago ads; 




Ada on upper half of page. 

20.1 

11.0 

100-111 

Ads on lower half of page. 

20.2 

26.5 

1 

100- 97 

Average........ 

31.0 

30.0 

100-111 


IV. THE EFFECT OP SEPAHATINO ^-PAGE ADYERTiaEMENTS IJY 
i-lNCH, INSTEAD OF yn-INCH, OF WHITE SPACE— K. IIAIIl 
LINE RULE BEING USED IN DOTH CASES 

The i-page advertisements were separated from each other 
in expcTunent I by approximately i^jf-inch of white apace. This 
white strip was divided by n hair-line rule such as is used be¬ 
tween columns of copy in a newspaper and bct^voen advertise¬ 
ments in some publications. 























VAI/UK 01’ WIIITK HPAOK IN ADYKIlTIfilNO 
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In experiment IV, the wliitc sLrii) was widened to ^-inch; 
a rule also being used as in experiment I. The advertiseinenta 
were tested in the Hanio nmnner na in experiment I. Tlic data 
are shown in table 3. 

In tliia case we liavc added n\-iiich to the width of each of 
the two ndvcrtiseinents (-i-/',, /2), This amounts to an in¬ 
crease of C).7 iK?r cent in tlie case of the vertical advortiscnicnts 
and 3.8 per iient in Llie ca.se of the Iiorizonlal advertisements, 
or an average of 4.7n per cent. With this increase of 4.75 per 
cent there is a resulting gain in attention and recognition value 
of 14 per cent. 

The addition, then, of a small amount of white space between 
advcrtiacmenta is an cfToctivc method of increasing their value, 
cost considered. 


TABLE 4 



■ U'BniUBNT 

lY 


nA.Tioa 


per ceul 

' per c<ii< 


Vortical i-pago acla: 




Ada on loft linnd aido. 

35.4 

30,0 

100-102 

Ada on right hand aido. 

42,3 

45.2 

100-107 

Horizontal i-pngo nds: 




Ada on ui)i)cr half of pago. 

41.0 

30.0 

100-07 

Ada on lower linlf of page. 

26,5 

20,7 

100-116 

Average......, 

30.0 

37.0 

1 

100-104 


V. lOFFECT or UQINQ OR NOT USING A RULE DBTWEEN j-PAaK 
ADVEnTISEMENTS 

Another set of advertisements, identical with those used in 
the above experiments, was presented to a new group of twenty 
men and women. In this case the advertisements wore shown 
separated by g-inch of white space but with no rule. The only 
difference, acccrdingly, between experiments IV and V was the 
presence of a rule in the first cose and tlie absence of a rule in the 
second. Table 4 shows the data. 

Experiments IV and V were run years ago at the suggestion 
of the manager of a prominent engineering magazine, who was 
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considering the advisability of discontinuing the use of rules 
between his advertisements in order to improve the appearance 
of the publication. He was fearful that elimination of the rule 
would lower the attention-value of the lulvertiaomenls as they 
would tend, he thought, to fuse togcthoi-. The experiment 
justified the change Bhowiug that white apace iiUmo was better 



Fm. S. Rnowmo Epvect op Usimo Aoditiomai- White Si>acb 
A nvBiiTisBMENTH IN TsKMa OP CosT (Stiiaigiit Line) 

AND OF Attention-Valdb (Dasubd Line) 

in keeping advertisements apart than white space divided by a 
rule. 

Mlien wo look at a full-page advertisement we first compre¬ 
hend it ill its entirety. After the first glance, if so inclined, ive 
proceed to take in the details one after another. This ia llic case 
if the advertiaement is a good one. If it is n poor ailvertise- 
mentj lacking unity, we fuc forced to take in the several parts 



VAU.’lv WIIITK r.V A1)Vl-;iiTIHIN(5 ll.*) 

and tin'll iiUempt (o |nit, l.licm InKoUior. In thn of ii 
with iniiny udvrrlisinm'tilH upon it, wn am licliicd Kmiitly if 
they am ho (liniilayaci flml aunli ndvi'rli.st'mciit hIjuuIh out 
sej)iinU(! fi'oiii tlic roHl. 'J’hnn aarli a;ui bft mactod to oanily aa a 
whoki; and later in fh'tiiil, if wo nro iiiloro.Htod, ApimrenLly 
tlimi is no hnUer way of aoparutin^; ailvorliHeini'iilH on u paf?{i, 
or the Hoparale items wiMiin a dopartinont store advertisement, 
than to use whilt' Hpjiro Indwooii Ihein. Kules and holders ilo 
rot isolate as I'flVetively as wliile Hpann. 

VI, «-oNaiw;.siON 

In exporiinrnt II wo found that doubling the area of an ad¬ 
vertisement iiuM'enKecl the attention and ixieofjnition-vftlue by 
70 ficr cent; in exfierirtiont III wo found that (luadnijiling the 
oi'oa incieased tin* value by 151 per cent; ninl in expciiiiient IV 
wo found that inereasing tiie area by 5 jier eiiiit iucrensed the 
value liy M per eeut. Tlie relationshi]) in shown in ligure 3. 

Prom these data it would apiK^ar that the elToctivencss of a 
small lulvertiseinent eaii be profilalily increased by liuying more 
space and using tliia additional area ns white Hjiace around the 
advertismiienl. It would appear tliat tins statement is tme as 
long as the additional space does not exceed {)() jicr cent of the 
area of tlic advertisement pixiper. If more than 00 per cent is 
used Lhc incronsed cost will not I>e compensated for by a cor- 
rcspoiuling increase in attention-value, furthermore, about 
20 per cent additional area used ns white space about the ad¬ 
vertisement gives the greatest increase in elToctivoncss, coat 
considcied. 

This conclusion may be explained by osaiiniing that the use of 
white apace secures increased attention-value by (i) separating 
one advei’tiscment from another® and (2) by increasing the size 
of the advertisement. The first factor is iiccoinplislicd by a 
small amount of white space, certainly by 40 per cent or loss,. 

’ Further Btiuliea fllmiiltl bo made using advertiaomonta Bmaller 
than i-piige; alfio uitli varying wicltha of white siiace between udver- 
tiacinoiitH. The proccdiirB employed horc might well bo iiHficl in varioun 
etudioa of diatraotion. 
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The second factor never pays at all, Studies by several in¬ 
vestigators show that attention value increases nearly ns tlie 
square root of the increase in Area and not directly with the 
increase in area. 

Another use of white space is to give dignity, prestige effect. 
This use is well illustrated in the advertising of Tiffany. It is 
quite likely that this concern secures sufficient value in tenns of 
prestige to pay for the excessive amount of white space they 
employ. But if ten of their competitors commenced using this 
unusual lay-out also it is very doubtful if any of them, including 
Tiffany, would secure sufficient value to compensate for the cost. 



COIUIEGTNI'ISS OF JUDGMENTS lUSED ON SENSA¬ 
TION INT’ICNSTTTES AND TIME ALLOWED 
FOR MAKING JUDGMENTS 

WAi;ri-:n sco'it Mcnuit 

iS/aifl College for ironicri, 7‘fl/Iffl/iflascc, Florida 

'fhe object of ihia invosligalion is to (letcnninc the rclntion- 
fihip of Bcneatiori intcnpilics to time permitted for making 
judgments, 

Experimenta have been carried out with graduated Bcnsation 
intensity Htiinuli in diacriininalion in brightneaa of grays, 
with tho object of testing time relationship to judgments on the 
intonaivo scale of graduated stimuli. 

Twenty eubjccta were iiecd in the experiment, 10 men and 
10 women, from the senior clnB.s and the Graduate School of 
the Univeraiiy of Texas. Tho apparatus was set up in the 
Psychological laboratory of the University of Texas, under the 
direction of Dr. F. A. C. Perrin. 

The apparatus for the Experiment consists of the following; 
A set of ton test-cards, a Groflcx Focal Plane Shutter, and a 
pendulum time marker. Each card consists of two gray strips, 
13 by 40 rnm,, on a white bocligroxmd, 10 by 10 cm. The 
cards were numbered from 1) to 9, corresponding to 10 different 
pairs of stimuli. Each card contained one strip of the lightest 
or standard gray and one strip of comparison gray. Tlio card 
marked 0 contained no difference. The card marked 1 
contained the minimal objective difference; and from 1 
througlx 9 there was a graduated increase in the shade of gray, 
card 9 containing tho maximal objective difference. Each 
card was numbered on the back in such a way that, when looking 
at the face of the card with the number up, tho right strip is the 
darker. 
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The Graflex Tocal Plane Shutter was an iiisLriiinent so lixod 
that the cards could be exposed by pressing a luitton on the end 
of a string that was connected •^vith the winding spring of the 
apparatus, and by pressing a hvitton a second time tlic (ixpoaure 
of the card was shut off. Another card was then placed in the 
apparatus, the windiugspring was turned twice by tlui observer, 
and another card was ready for exposure. 

The pendulum time marker wiw used in the exi)eriinont. 

The method of procedure for this experiment was as follows; 
The subjects were placed in front of a small taldc located in a 
north room, which had two windows, one giving a north 
exposure and the other a west exposure. The table was 
situated betxveen the two windows, and at the right of it was 
another tabic on which W'os placed the pendulum, 'Hie 
Graflex Focal Plane Shutter was placed on the tabic and so 
arranged as to be directly in front of the eyes of the subjects 
who were seated with their backs to the svindowa and with 
their faces toward the gray walls of the expcriinont room. The 
test cards were kept on the table in front of the aubjecUs but out 
of their vision, 

The experimeivt was first explained to the subjects; the 
apparatus was next explained, and this was [oUtnvecl by a 
series of preliminary trials in order to get the subjects acquainted 
with the manipulation of the apparatu-s in the experiment. 
The subjects having been acquainted with the apparatus, they 
were next insfcruoted that they were going to be tested for tlreir 
stimulus limen. They were told that the darker shade of 
gray would be given on their right side and that when they 
perceived this difference they should report. Curds were then 
given beginning at zero and going up the stimulus scale. When 
the subjects reported a difference, the number of the card was 
noted, and a check was given on this number by beginning at 
the last card in the series and going toward the first. The card 
was noted at which the subjects reported no difFerence and 
compared to their first card. A still further check was given 
by presenting the cards in a haphazard order, AfLer the 
atimulus limen was determined, the sul)jccts wore presented the 
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TABLE t—Conlinved 
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limen card, the eavd below the limen, and the card above the 
liiTien. 

The subjects were divided into two groups of lOsubjccts each, 
the order of cards and time being reversed on the second group. 

J3cginniiig at the right in table 1, the Homan characters stand 
for the subjects, In the next column are figures 1, 2, and 3, 
which represent the number of trials each subject made. The 
figures at the top of the pa^, from left to right, represent the 
number of tests in each trial. The first letter in each column 
from left to right represents the positLon in which the card was 
placed in the Graflex Focal Plane Shutter. The letter in the 
next column represents the judgment made by the subjects. 
In the last column on the right C represents correct judgments 
and OC represents the way tho cards were presented. 

One second of time was g^ven with the judgments running 
parallel with 1, two seconds of lime was given with the judg¬ 
ments running parallel with 2, and for the judgments running 
parallel with 3, the time taken is indicated by a figure under 
tho judgment. 

With table 1, group I, order I, the first trial \Yaa made with 
the column running parallel with 1, the second trial was made 
with the column running parallel with 2, and the third trial was 
made with the column lunning parallel with 3. 

The stimulus limen was given first, the one above the stimulus 
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Grouf II, order II 
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table 3—Continued 
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limen wfls given second, and the one below tlio atiraiilus liraen 
was given third. 

The order and time were revewed in table 2 by beginning 
with the trial parallel to the figure 3. Subjects were allowed all 
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of the time that they wished for making their fust judgments, 
and with this time they were given a card one number below 
the stimulus limen. The next trial they were given the column 
parallel to the figure 2 with 2 seconds with which to malce this 
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judfiiiiciit, and with thia judgment they were given the card 
that was found to ho their atiinulua limen. The third trial 
they were giv(m ilio column pm'iillel to figure 1 witli only one 
second in whicli to inah iudgnicuLs. This same proccdui'c was 
followed for each siil; the group, care being talcen to see 

that standard conditions : vailed for each subject. 

Table 3, group I, order I, goes with the /list group of 10 
siibjefita in the experiment, beginning at the left and going to 
the right, the fivat cehunn represents the number of subjects; 
the cohinui under F represents the fust time, which is one 
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Group II, order II 
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second; the column under I represents the intermediate time, 
which is two seconds; the column under S represents the slow 
time, which signifies that the subjects took all of the time they 
wished for making judgments. The first three columns under 
Juds represent the wrong judgments made. The last three 
show correct judgments made. The columns on the left in 
both right and wrong judgments go with fast time, the columns 
in the middle of both right and wrong judgments go with the 
intermediate time, and the Inst columns in lioth I’ight and wrong 
judgments go with slow time, or the time in which the subjects 
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^Yere ftt tUcir leisure to make judgft^culfl. Parallel with Total 
is given the sum of each column^ which is divided hy 10, 
giving the average times and tlie uvemge juclgincnbs of the 
experiment. 

TAULK V 

Accuracy Curte in JXsenminaiion aj (fraya 



Table 4, group II, order tl, go with tho second group of 10 
subjects in the experiment. 

The results of exporimenfc two arc found in tables 3 and 4 
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uiul ft graijli of the rcsuUs in 5. Tlic jutlgmonts in the 
coUimn piU'iiUcl witli (igure 1 arc madG by the first Bubjccta, 
tfiosc ill the coliiiiiTi parallel with two by llm eccond subjects, 
and those in the eohiirin pariiilcl to the immbor 3 by the third 
subject, etc., tlu'ongliout tables 1 niul 2. 

3'al)le 5 is divided into four equal divisions, the ordinate of 
(‘{Kill division rc’ineReiitinp 10 subjects and the abscissa of cacli 
division represeiiiiiig 30 trials. Only one abscissa is numbered, 
but tlic abscissa of each divison is supposed to bo numbered 
just exactly like the one at the bottom of the page. Each 
ordinate of each division is numbered separately; and as each 
subject had three trials and a different time for each trial, it was 
necessary to make a graph for each subject in the ratio of 1:3, 
that is, one unit was allowed on the ordinate while three units 
were allowed on the abscissa. 

The accuracy curve in group I, order I, corresponds to table 
1, group I, order 1. The orange curve reprc.scnts the fast 
time; the green curve repTOsents the slow time; and the blue 
curve represents the iuLcrnicdiate time. This i.s true for both 
group I, order I, and group II, oilier II. Group I, time curve, 
goes with group I, order I. Group II, time curve, goes with 
group II, order II. 

Tor the fast time in group 1, order 1, there were 0.5 correct 
judgincnls made out of 10 judgments. For the intermediate 
time there were 8,4 correct jiulginoiits made out of 10. For the 
Blow time there were 8.4 eon-cot judgments made out of 10. 
For the fast time in group II, ordei- II, there were 7,8 correct 
judgments made out of 10. For tlic intermediate time there 
were 8 correct judgments made out of 10. For the slow time 
there were 8.2 correct judgments made, and by slow time we 
always mean that the subjects were given all the time that they 
desired for making judgments. This does not mean that the 
Buhjects took longer to imkc their judgments; for as is shown 
all throughout this experiment, the subjects made judgments in 
lo.'!9 time than they were given in the inlcnnedialo lime. 

'Hie results of this experiment point out a relation of sensa¬ 
tion intensity tmtl time permitted for making judgments. 
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which seems bo be a cognitive process mid not merely reaction 
to a stimulus. This was brought out in the rollowing manner. 
The stimulus limen was given with the fast liino in group I, 
which was one second. This proved to be too short, ns only 0.5 
correct answers were given out of 10. (This was an average 
for the entire group of ten subjects.) A card oiio niiinljer above 
the stimulus limen was given with the intermediate time, which 
was two seconds of time. The mcreaacd time and the increased 
stimulus made a difference. Of 10 answers 8.4 were correct, 
making a difference of ).9. A card one mmibcr below the 
stimulus liiucn was given, and the subject had all the time 
desired to make judgments. Tlie average time talcen l)y the 
group was 1,6 seconds; and with this time 8.4 correct judgments 
were made out of 10, making a difference of 1.0. One second 
of time was found to be too short. Tlic time for the greatest 
number of correct judgments for the first group was Ijetwceu 
2 and 1.6 seconds, and this time was given, or rather taken, by 
the subject with a card one munber below tlie stimulus limen. 

An interesting thing brought out in this tost is that if you 
give the subjects their own time to make judgments when 
testing for the stimulua limen, they take miudi longer than they 
do after starting the experiment. For this rfiasf)n it was nccc.s- 
sary to give all of the subjects one standard time when searohii\g 
for the stimulus limen. The standard time chosen was three 
seconds. This accounts for the accurate reports on the card 
below the card selected as the limen by the Bvrbjcct; for when 
the subjects deliberated too longtliqy were more likely to go' 
wrong than when they made their judgment instantaneously 
or in a little less than a second and a half. In other words, the 
experiment shows that there are different limena with different 
times and the first judgment with each limen and time is the 
more correct. A long deliberation meant error. 

When we turn to group II, oHer II, we find the same rela¬ 
tionship. Although the order of the stimuli cards and the time 
was reversed, there was no appieciablc difference. The slow 
judgment was given first with card one below Iho stimulus 
limen, and 8,2 coi'vcet judgments were made out of a poH,‘^iblc 
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10. T))o tiin(} l)y llm ivfl.s l.O-f- fiooondfl. 

The iJitorniccliuLc tinir, or two .seconrl.s, wn.n ^iven with a caicl 
0 J)c iiun)l)(?r Hl)(ive tho Jiiiion Fclcntorl Jjy tlie wiibjcot; iiiul 8 cdj- 
recl jmlKiiK'iilH oiiL of jt poff.siblt'. JO wfira giveiij a tleeicfiso of 
0,2, Tlic litiicn wan given Avilb tlio fast, liiiK*, and 7.0 

correct jiid^iiusnlK out of ii jn)ssibla l(i wenr inudo. 

Th(5 tiiiKi (;urv(*s averaged tUeaiiinc. for lajfch giouj^ t and grori]) 

11, the av(U’aK(', licdiig 1.0 Keconda for making judgitinntH, The 
ciirvc.s are made from Ihc averago time wlinn the siil)jocta in 
the rcairectivc groups took all of the time that they wished for 
making jiulgmonta. The curves for one and two Boconda are 
not drawn, ns the curves for a standard unit of time make a 
Etraight line. 

This investigation seems to establish n cognitive process in 
response to stiiiudi without regard to the graduated Bcnlc of 
Bcnsation intensity stimuli. 

The process appears to reduce itself to perception, and percep¬ 
tion 1ms timt little warmth of intimacy about it that ia not found 
in sonsalion. Tlic simplest kind of perception, pure percep¬ 
tion, implies tlie grouping of sensations under the laws of atten¬ 
tion. Uut tlioy ficern to be made up of more than sensations, 
since we see, feel, and hear more than is perceived to tlie eye, skin, 
and ear. TJie sen.sationa gotten from tho stimuli are supplo- 
inented by images, and tho perceptions become mixed pcrcei)- 
tion, including coinplexos of senaory and imaginal elements. 

The data demonstrate that when the selected scale of sensa¬ 
tion intensity stimuli was presented to the subjects, the sensa¬ 
tions became perceptions. But timt is not all; the perception 
had meaning. No sensation means; a sensation simply goes on 
in various attributive ways, spatially, clearly, intensively, etc. 
All perceptions mean: they go on abo in various attributive 
ways, but they go on meaningly. 

From a psychological standpoint meaning is always context; 
one mental process is the meaning of another mental process 
if it is that other’s context. And context, in the sense used here, 
is simply the mental process which comes as a natural result 
to the given process tlirough the situation in which the subject 
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finds himself. At first, the aituation is pliysicul and external, 
and originally the meaning is kinaesthesi.'?. The subject faces 
the situation by a bodily attitude; and the cliaractcrisfdc sensa¬ 
tions which the attitude avouaea give meaning to the pvoccBs 
wliicli stands to the conscious focus; and they are therefore 
psychologically the meaning of the process. The Eituation 
may be either externa) or internal, either i)hysica) or mental, 
cither a group of adequate stimuli or a couatclIiUion of ideas. 
Image has now supervened upon sensation, and meaning can 
be carried into imaginal terms. Therefore, meaning for us 
may be mainly a matter of aensationa of the special senses, or 
of images, or of kinesthetic or other organic sensations, tis the 
situation under which we are placed demands. 

But in order to have meaning there must be two sensations. 
When the aensation of it is accompanied by a strain, it becomes a 
perception of color in the place of a mere reaction to stimulus, 
It becomes that gray something; and it owes the that somelhiiig 
to the strain content. However, moaning is not always con¬ 
scious; it may be carried in purely psychological terms. A 
word, facial expression and inflection of the voice, n bodily 
attitude, a stimulus of any kind may press the nervous button, 
and consciouanesa is turned, unknowingly, into new chaimcla. 

Therefore, the graduated sensation intensity stimuli of grays 
appear to become sensory complexes with kinaosLIietic settings 
and not simple reactions. The sensory complexes puss over 
into complex perceptions and the complex perceptions resolve 
tliemselveg into the cognitive process and not merely i'cftctim\ 
to stimuli, The proeesa is that of comparing, not merely tlial 
of reacting to external objecta. 

There is a differentiation of the various sensations, and with 
this a certain time is required before passing judgincnts on the 
stimuli presented. 

The time relation seems to be established through the cogni¬ 
tive process and not through the graduated stimuli. 
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(lODfiBY LATIN OOMPOaiTlON TEST 

The World Book Company annoiinecs the publioatioii of the Godsoy 
Lfitin Composition Test, The aim of tliia teat ia to gauge the accuracy 
of Latin composition work at Iho same time showing the correlation of 
aenlcnce-writing skill to knowledge of Latin grammar. It waa cloviacd 
and aclminietered to many thousands of utudenta in the nation-wide 
aurvey conducted by the Amcricon Classical League in 1921-1923 and 
is now publiahcd for general distribution. Norma are furniBhod, baaed 
upon 20,000 cases. The teat requires about thirty-five minutca and 
any tenclier of Lufciu can quickly learn bo use it. 

COLUMDU HONORS DU. THORNDIKE 

The Alumni Home Coming Day, February 19,1020, of Teaclicrs Col¬ 
lege, Columbia University, celebrated the twenty-fifth year of service 
rendered that institution by Dr. Edward L, Thorndike. The program 
cQiiaiatcd of addreagoa by Dr. Charles H. Judd, of University of Chicago 
on 'A Century of Applications of Psychology to Education;" Pr. 
Agnes Rogers, Bryn Mawr College, on "The Contribution of Paycliol- 
ogy to Child Welfare;" and Dr. Thorndike, on "The Psychology of 
Adult Learning," Following the program Doan and Mrs. RuhscH 
gave a rcceptiou to returning Alumni, olficers of Teachers College, 
graduate and senior students and tlieir friends. 

iNDuaTitiAL ravenoLoav welcomed 

The Journal op Applied Psychology extends a cordial welcome 
to Induslnal Psycholoay. This ia a monthly journal having i)ub- 
liahed its first issue in January, 1920. Striving as it does to bring ro- 
Bults of modern psychology in the field of industry in popular form to 
those engaged in this work we wish for it every ancccss. Under the 
vigorous and able leadership of Dr. Laird it should render moat valu¬ 
able service. From an examination of the first three taawcs we believe 
that it haa made a very promising start. Those interested slioidd 
address the Editor, Industrial Psychology, Hamilton, N. Y. 

YALE STERLINQ rELLOW.Slltl'S 

The Sterling Fellowships have been cstaljlielied l;y a gift of One 
Million Dolhir,s from tlie TriistoGs of the Instate of the late John W, 
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Sterling to stimulate scliolarflliip and advanced rencarch in all fielda of 
kno-wledBo. They arc open equally to grnduntee of Ynlo Univeraity 
and otlicr approved colleges and uuiverailies in the United Statee nnd 
foreign oountriea, to both men and women, whether finulufiLc Htudenta, 
or inatructora or professorB when on leave of absence svUo doavre to 
carry on atudica and inveefcigutiona under tlie direction of tlic Gnidualc 
Faculty of Yale University or in alRIiatjoii with that body. 

The Sterling Fellowships are divided into two ROncral classoa: llo- 
acarch or Senior Fellowahipa nnd Junior FellowshiiJH. (hindidutcH for 
Research or Senior Fellowships must have the IMi.D. doRreo, or must 
have bad such training and experience in research ns are indicated by 
this degree. Candidates for Junior FellowBhips must be well advanced 
in their work towards the Ph.D. degree. These FcIlowahi|)B arc 
awarded on the understanding that the recipients almll not engage in 
teaching during the tenure of appointment. 

The stipends of the Research or Senior Fellowships range from SIOOO 
to S2500 or more, dependent upon the character of the projjoscd inves¬ 
tigation. The Htipends of the Junior Fellowaliipa rnngo from ?1000 to 
tl5Q0. For special purposes, such as carrying through to completion 
a piece of investigation, awards may be made of Icsh than $1000. 

Application blanks should be addressed to the Dean of the Graduate 
School of Yale University, New Haven, Connecticut, 

COMMONWJi!AI.Ta FUND QIUNTS ANNOUNCKD 

Gifts for scientific, educational, and humanitarian work Lolalling 
$1,339,000, made by the Commonwealth Fund, of New York City, 
during the fiscal year ending September 30, 1025, were recently an¬ 
nounced in the seventh annual report of the General Director, Harry 
G. Smith, 

The endowment of the Fund, which was established in 1018 by gift 
of Mrs, Stephen V. Harknesa, totals at present 838,701,000, Child 
welfare has been one of the chief interests of the Fund, involving grants 
to many different organizations in this Geld, The most recent enter¬ 
prise of the Fund is a program of eatabliahing hospitals in rurnl com¬ 
munities in the South. Special grants during the past year were made 
to the American Society for the Control of Cancer, Foreign Language 
Information Service for AmcricanisatioD work, the Hunan-Yule College 
of Medicine in China, the National Association of Travelers Aid Socie¬ 
ties, and many others. 

pisiisoNNEij nosBAnen federation 

During the past academic year the Tcrsonnel Division of the Ameri¬ 
can Council on Education in Washington, D. C., received ddO culls for 
lesohors. This shows an increase of 300 per cent over the previous 
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yoar indicating tlie rnte ftt which intcreat nnd conflclGnce in tho oatcr- 
priso ia spreading. The PerHoniicl Division is being conducted on a 
high proIcBsional piano, charging no feoH or commiBfliona to registranta. 
An organiziUion which is th\iB bcneficinl to tcuchcrs nnd cxecutivca, 
which operates on n national sciilc and within n limited ljudget cun do 
ito best work only na n cooperative enterprise, All college toachora 
and all graduate studenba prepariag to teach in college are urged to 
register. 


TIIR MODBllN FOIlKiaN LANGUAGB STUDY 

The Modern Foreign Language Study, under the aiiApices of the 
American Council on Education, expects to carry on extended reacaroh 
work during the present year involving a number of controlled experi¬ 
ments in the ebas-room and tho wide adminiabratiun of achievement 
teats. Among those tests of linguistic ability which in many cases will 
be ncccBsary to conatriict in the four languages concerned, French, 
German, Italian and Spanish, arc a Vocabulary Teat, Silent Heading 
Test, a Tranalation-intD-tenglish-Tcflti a Written Composition Test 
flnd several othor.s. 

Two bulletins have been piiblislied by tlie Committee on Direction 
and Control which set forth the immediate and ultimate aims of the 
Study, as well as a list of problems for investigation and research. It 
13 hoped that modern janguage teachers in colleges and universitioa 
will avail Llicmsclve.H of those hiillotins and give consideration to the 
problems in tho assignment of master's and doctor'.^ tliesca. Those 
intcrcBted in the work may ecciiro the bulletins by writing to Tho 
Modern Foreign Lunguage Study, 501 West llflth Streot, Now York 
City. 
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Donalb a. Ijaird, The pAycMogtj of Selecting Men- McGraw-Hill 
Book Company) New York, 1925. 274 pp. I'ricc S-'i-QO. 

Dr, Laird givea an animated proaontation of Lho tliPiciiltica and 
methoda of employment psychology, Tlic positivu aclvanoo.s in this 
field Bccm for the time boine to havo reached a plateau so that recent 
voluuica on the aubjeet deal with a more or less familiar content. The 
outstanding merit of the present book is in the variety of "teaching 
aids" it utilises and In its castigation of the fakir. 

Probleroa arc not rncrely described—they arc also concretely set 
Lclorc the reader in some apt and diverting manner. After chaptcra 
on individual differences ond the diflicultics these provide in selection, 
some of the traditional methods of aclection arc reviewed critically. 
The r6l6 of the charlatan is vigorously exposed, accompanied again by 
concrete samples,—reproductions of fakir advortiRoinonts and an¬ 
nouncements wliioh are denounced in no mincing terms. 

Useful sections are presented on ways to find a reputable psychologist 
and his charaoteristica wlxen found. The road to aciontihe psychology 
is made so plain that the reader, though an employmon t expert, need not 
err therein, 

The usual topics such as interview, rating scuIcb, production records 
testa, atatietical techniques, and the like, are discusBod and illustrated 
by very suggeativo charts and graphic devices. Testa aro not given 
the position to wbioh they have aspired in employment psychology and 
the psychologist's chief contributions appear in the form of statistical 
analysis. 

Great freedom la exercised ia the use of the work of otliors and the 
professional student will regret the inadequate documentation of most 
of these ofl-hand reproductions. 

The volume should prove valuable to the employment man by giving 
a stimulating notion, of the poSBibilities of development in Iub owri work 
and by checking his gullibility for unacientifio fads. To the teacher it 
will provide many suggestions of ways toerilivcn class work in this field. 

II. L. Hollingwoiitu, 
Columln'a C/'nitJei’S'ity, 

Albert T. PorPENOBnaBH. Psychology hi Advevlising. Kew York, 
A. W. Shaw Co,, 1025. Pp.G32. 55.00. 

Students of the psychology of advertising need no longer aponil t\ 
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good almre of Ujcir Lime in llic lihrary Hcarchmg for isolated avticles on 
the subject, Porenberger hns i)erformcd a needed service in aummari- 
zing all the work on this topic wliicli IiaA been done by psycliologiata or 
tliroiigh the use of pHychologiciil melhodB. The snnnnarica arc both 
aclcquate and inqiartinl. It in n |>lonsiirc to handle tlic book for it is well 
written, well jirintcd and bound and excellently iiluHtnited. Psychol- 
ogiata and atiidenlH Himuld luwc it in their libraries for ready reference, 

In ita general outline llic book folloWH the staiulard iiitredacto/y 
textbooks iu psychology. The PitbL chapter presents the psychological 
attitude toward advertiBing. ChaptcrH II to VI discuss the appeal, 
methods of measuring the Hlrcngth of appenig and desire. Follow’ing 
these arc chapLers devotedtoaUontioti (five chaplers), perception, com¬ 
prehension, feeling (five chapters), memory and association (tlirco 
chapters), belief and conviction, suggestion, and individual differences. 
One-fourth of the book is devoted to attention. This is jiistifiablo in 
Poffonborgor’s case bccauRO psyohologisla have actually produced more 
on this topic than any other. Whether the original writers were well 
advised ie another (|ucsliun. 

The title "Psychology iu Advertising" is nicely plirnsccl for the cm- 
plmeia throughout Is on [isychology, not advertising. A truer title 
would be ‘‘Psychology in Atlvcrtiscmcnts," for the book considers 
ntlvcrtieemciits but hardly the process of advertising. Thcro is very 
little or no utilisation of current Ihoiiglit in advertising circles nor is 
thoro much apprcciiktion of advertising as a business force, PnnlcT'd 
Ink, (or example, ia mentioned Ics-s often then 'i’/ic Ludi'ca J/oine J onninf, 

As a rulo wo pHychoIogisls have studied ndvcrtiBcincnts but not the 
processes involved behind Iho advcrlmcmcnta. Little or nc investi¬ 
gations have been made of the mental processes of canBiimcrs or dontcra 
ns such. Wo have been content to given list of "inatincta" or something 
of the Bort and drop tlio mailer there. Anyone who has attempted to 
present such n list, in the face of our pitiful lack of knowledge of the 
subject, must bo very reluctant to cribieixo anotlicr's list. Hut the im- 
preBsion loft by Chapter III that sucUdcsirca ns for cleanliness, bcavity, 
economy and liospiLalily aro the ''bascH of advertising appeals" cer¬ 
tainly seems ciuGstionablo. 

PolTenbcrgcr recognizes what the reviewer considers the real function 
of advertising when lie writes on page 502, "To have for sale a commodity 
that will satisfy a real human need, and to show in advertising that it 
will do so, and to show tlintitwill do so belter than any other commodity 
ia to furnUli the essential requirement for effective aasociation," aiul 
again on page 520, "The moat important association or bond that can he 
CBtablishcd is tliat between ii desire [or need und some specific means of 
satisfying the desire or need." The hook is not however built around 
these conceiita of “wnnt," "solution" and '‘sati.ifuction" bu L about the 
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old faculty paycholoey conoopta af atlontion, percoption, niotnory and 
the like, It is true that Chnptcra II to VI deal with clcflire, its clmr- 
acteriatica, etc., but the reader is not euppHcd witli instructionH as to 
how to uBO this information. Instead lie is launched into the problem 
of getting attention. 

Personally the reviewer feels that here ns elsewhoro too great and 
esoteric a significance is attributed to this matter of ‘'attention." It is 
used to explain too many of the mysteries of advertising. Hurely there is 
no intention to convey the impression that thoro is a aopnrato force 
called attention which can move mountains. Possibly in such cases 
reicrence has unwittingly been mode to the activities of tho organism 
Rs separate from the stimuluB. 

When an individual encounters an advertiaoment two di[rcroi\t seta 
of fnetova determine hia reaction; namely, tho advcrtiBeinent ua u atimu- 
luB and the individuol himself. In atudyiag advcrtisGmcnt.s aa stimuli 
wc conclude that, other things being equal, this or that may bo the case. 
Mo one can question the nseertainod fnet, if the procedure was sound, 
But in such oases wo have practically olimiuatcd tlic mo.st important 
factor when wo said "other things being equal," wo have practi¬ 
cally eliminated the dynamic organism. As a result psychologists have 
studied intensively tho characteristics of advertising stimuli n.s they 
affect human beings, but they hove almost ignored tho oharncteriatios of 
human beings as they react to odvortiscmonls. Human beings some- 
times seek advertisements. Why? ThoyrendaomeadvortiHomctiLa and 
not others. Why? The completeansweTB are not to be found \)y analyz¬ 
ing advortiBCfnents but rather in analyzing prospective buyers, 

Poffenherger had presumably something ol this in mind when he 
wTote that asaociations arc established through control of attention. 
"It appears," he says, "that the direction of attention and not spatial 
relations determined tho aSBociation" (far\vard not backward), But 
let U8 use some term other than attention in such connections, lot us 
make an endeavor to get at the motives that arc involved, Whon wo 
have done so wo will have a far more meaningful and also morn usable 
psychology of advertising, 

EowAno IC. Sthonq, Jr,, 
Stanford Univorsity. 

William FnEDEWOz Book. The Psychology of Skill. Tlie Gregg 
Publishing Company, New York, 1B26. Pp. 257. 

In hia second edition of the Psychology of Skill, tho author has used 
the original text except minor changes in numbering chapters and 
sectional headings. Because of its careful and detailed analysis of the 
processea involved in tho ftoquiaitfon of skill, this new edition will ho 
welcomed by the students of tho psychology of learning. Tho first edi¬ 
tion appeared in lOOS and has been out of print for sovoral yeara. 
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In galhcrinK (lain for Ihe oriRiiiftl study, tlic niithor employed a two¬ 
fold method, Dy mcanH of carefully couHtruclcd npparntus, he made an 
accurate record tif the various physical aspcclH of the learning procesa 
in the case of each of Ida hsnrncrs. 

To HUpplcmcnfc this record of the physical aspects, each learner wrote 
down from day to day adetailod account of his own tnciiLal and emotional 
acliviticfl during Iho prnotica jjcriods. These introspccbiotiH proved to 
bo of great Higni/icance in tlie sUidy of tlic learning processes, With 
these two fonm of data before him, the author made hia intetprotationa. 
This is an important plmse of the study. 'J’oo often oiir atiulics in the 
learning process report only the ol)jcctivc aspects leaving the more 
subtle and perhaps more essential subjective factors iintoiichccl. 

The particular form of the ac(|ui.sition of skill investigated was learn¬ 
ing to typewrite. Doth the sight ami the touch methods were inchidcd 
in the investigation. 

The table of contents supplies an excellent outline of the book, and 
possesses uiiUHuul merit. The lublo of conlcats together with an ado- 
quato index makes it easy to locale and trace any desired ospcctor plmHO 
of the diecuBnion. There arc also numerous cross-referciiccs in the body 
of the text thus making it aompiirativclycnsy to follow up the discuasion 
ol any topic. Yrctiuonl rdercnccs ore olso made to Uloiataro then 
current. 

A list of the major topicH discussed at length follows: Detailed analy¬ 
sis of learning to write by tone)); detailed analyHis of learning to write 
by siglit; some mental hiihils acquired in the couiso of the prnotioo; 
retention of typewriting skill; how typewriting liabits are acquired; 
phenomena inllucncing icanung and the rate of work; explanation of 
the learning curves. The book closes with a genera! summary of the 
results. 

The topio "the acquisition of skill" ropresentB a tlicmo that makes a 
strong appeal not only to those interested in iiiduatrinl and inoclianieal 
activities but to the educator in general. In these days much of human 
life is exproBsed in terms of cfllcicncy or skill in various types of motor 
responses. Tor this reason such studies as arc reported in thi.B volume 
are helpful and perform a distinct service for the student of the learni ng 
processes. 

Some of the general coiicUisione resulting from the study follow: 

1. Plateaus in the learning curves arc not a necessary part of the 
curves. It ia true that they arc found in most curves but the evidence 
tend to show that with proper guidance of the learner they may l)e 
avoided. They appear when iinfavorahlc coudilions of learning develop. 

2. The artist aiiplies hiinsolf with great diligence to his task while 
in a favorable mood. lie tlion relaxes and loung<5» until seized by another 
impulse. Curtain evidence gathered from the dataaiij)plied by the study 
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tend to support the vflUdiby of the aTlisl's inelliod of work. Thoro is a 
suggestion here that the roost economical use of time demanda that the 
learner eUonld apply himaclf to the task only whoa lie can enjoy it, 
There is the further auggeatlon that only vigorous ftpplicfition is 
ccononiic. 

3. The order in which the difforent uia/s of material wore mastered 
constitutes on important ohservotion. The lower or smallor units woro 
not made perfect before larger units of habits w’crc attempted. The two 
orders of habits were dovolopcd and porfoctod more or Icsij simuitano- 
oualy. Here ia the author's general aummary of this point, “Tftc lower 
order hahils xeere perfcctedinayid Ihro^tgh the foroiotion oj Ihc higher, as a 
further dmlopmeni of the higher lena dependent upon the final perfection 
oJ the loieer." 

4. Another important factor in learning refers to the amount and 
cliarnctpr of the work dono. This varied from day to day and was found 
to be closely connected with the degree of attention given to tho task 
in hand. The degree of attention in turn depondod very directly on the 
physical and emotional state of the loamor. 

WiMiiR L. Gaud, 

0/itn C/mrersfty. 

David It. CnAio and W. \V. CiiAiiTEns. Personal Leadership in Indtis- 
try. McGraw-Hili Book Company, Inc,, Now York, 192,'), 245 pj), 
In a note preceding the first chapter the authors say, "This book is a 
working plan, leading up to the final chapter onaclf-training. It should 
be read as a definition of qualities and character traits involved in olTec- 
tive personal leadership in indnatry. The last chapter contains n state- 
ment of the procedure which can be used in developing theso ahilit-ies 
and traits, Tho reader who ia already aware of the nature of his own 
shortcomings might do well to start with the lost chapter, and take his 
cue from the auggestions contained in it,” 

If you read the last chapter first, and arc concerned with developing 
greater executive ability aa that relates to personal relations, the re¬ 
viewer suggests that you read the Bummaries at tho close of chapters 
next and, finally, read the text. This is precisely the rovorso order to tho 
w-ay the book W'as made. It ia, however, the way one usually discovers 
his faults or weaknesses. Also, if you read straight through, you will he 
too much, interested in the illustrations to grasp fully the purimac as 
above described, In. the final chapter, tho authors say, ''Tima this book 
iviia not written for purposes of idle entertainment, nor do its ojionsora 
wish It merely to be read and laid aside.” These arc important warnings. 
1 he form of the hook lends to conceal tho serious purpose of its authors. 
It seems popular, and herein lies its danger, A single rending resnUs in a 
feeling of over simpliflcaLlon. 
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The theory of the Irook is set forth in theprefneo. Tho nuthora believe 
beaidc “labor problema” nnd “perBonnei ndminiatratlon," there 
exists ft fiirtlicr proldom, tho relation of the executive to the individual 
worker, Tito book ia not conconiod with rolationa between individuals 
of ei|ual rank or aiiLliority. With this viewpoint, tho authors have con¬ 
centrated on methods. The ilhiatmtive material is drawn frona the 
porsoiuil experionoes of BUccoHsfnl oxeculivcH. Quotations arc IrecpiQiitly 
used. \Vitliout the llrst and fiiinl clitiplers the frequeney of "don’ts’' 
and do's" inii;hl< well become confuninR In any one Heckiap; a unitary 
view of the jnirpose of the niitlinrH. I’erhaps we are dealing lierc with a 
rclaLionship whieli difTorB materially from the conventional and intimate 
relations of society. If Bo, tlioHO principles need not a|)ply. Neverthe¬ 
less, wo shall need other books to dciiiouHtmlc the difTcrcacca. The 
niceties of thorclaliousoi thcyoiniB, ainbitiousexcciitivo to bia superiors 
are not touclicd ui)()n in tho volume. 

Commendation is due the authors for a very rcadahie hook. The pur¬ 
pose of tho prcsciitutiun uitLiirolly iirovonts smoothncaa of stylo. The 
chapter on training where the altiliicle of the sul)ordinalc is uacd to 
carry tlio story HCOinH more n])penlinR to tire reviewer, Unfortunately 
that method docs not lend itself to proper Bclf-nnalyais, whicliia the main 
obiectivo. It slioliUl prove very useful as a distincL iidvanco over tlio 
cITorts of popular magazines to hIiow us tho siicccssfiil oxeoutlvc nt 
work with hia aubovcUHatca. 

C. S. VoAKUU, 
Un\vcT%ii\i oj Michigan. 

Wii.iiiAM F. liooK. /jeormnu io TYpewrilc xoxUi a Discussion 0 / flic 
l^sychology of Skill. 'Flio Gregg Publishing Comiiany, Now York, 
1025, Pji. xvii and 403. 

This volume is addrcBswl to tcftchcrs of typewriting and to thoBo 
preparing to teiiodi tho subject, Tho mntcrini for the study rcjircsenta 
the fruit of sevoral years of investigation and conferences with experts 
in this skill. The three parts of tho diHCuesion supplies the render wit ha 
com])rcheiisivc atnteinont of the niinlysis of the practical and tlicorctlciil 
problems involved in teaching typnwritiiig na well as the general Inws of 
learning nnyakill. 

Part Ipreacnls the psychology of BkilUneludvng the laws which govern 
tho acquisition of skill in gcucml. In the one hundred fifty jmgfl.s 
allotted to tills diycite.sion the author coiidcnsos the results of the many 
studies relating to the topic. The findings of the varuui.s studies aic 
carefully organized and presented in n form which makes tlioin eiisily 
accessible to the general student, 

Tho reader niiiy not care to accept tlic niitluir'.H exiilnimlion of tlii.H 
type of learning in all iiiataner-s. Ah one proceedH fvoni pnge Li> piigr the 
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feeling grows that such Jenrniog ifl nothing more Limn lui organic or a 
pLyeiological proccssoperntiiigexclusivcly through the cITcct of external 
and material stimuli, In this event learning becomes a physiological 
process and ceafies to bo n psycliologicnl product, IIowcvci', on pngc 135, 
the author states his psychological ijosition in the following quotation: 
“Intelligence has been generally defined as successful behavior, or 
ability to make a snccess/nt response to now situatiouH or problems whoro 
Buoh an adaptation ia neceasary or dcsirnblo. Many attempts have 
been made to determine the psychological factors or principles which 
control Buoh successful bclinvior. One thing is clear; namely, that all 
the factors which condition tliis type of behavior arc complex and still 
very much obscured, Afl a matter of fact, little is known aliout tlio 
orjom’c changes whicii take place in the learner under such conditions, 
or about the psychological factors which favor or retard a learner's 
progrcBsin originaiing new and Buceesaful responscB in learning.'’ It 
would thus appear that the author finds need for aometliinfi more than 
purely organic or physiological proccBsea to explain the acquisition of 
skill. 

Part II presents a sciontiiio onnlyBis of the problems involved in learn¬ 
ing to typewrite. In the 175 pages of the book devoted to this task, the 
author considers the following questiors; The four problcnis confront¬ 
ing every learner of typewriting; the kind of habits that must lie ac¬ 
quired; the order in which the habits should be acquired) how habits in 
typewriting originate and are fixed; the true baaia for olfeetivc speed; 
the typical errors that appear during the learning period; some [actorn 
thnt modify the rate of progress and the limits of improvement. This 
phase of the discussion closes with the consideration of some means of 
measuring the progress made by the pupil, This list of tofiic.B is siifTi- 
ciontly comprcliensivo to give tlio reader a knowledge of the cssontinl 
factors involved in acquisition of this special skill and to form the basis 
for an intelligent and economio procodure in teaching typewriting. 
When thcae laws and principles here presented become operntive in the 
acts of those who direct the learning of pupils to typewrite, wo ahall then 
have gone far toward placing the acquisition of this special skill on a 
scientiiio basis. 

Part III explains the r61e of the teacher in selecting and directing 
learners of typewriting. About 126 pages of the book arc allotted this 
topic. Something of the special service rendered by tho teacher in this 
connection may be gathered from the following list: the need, basis, 
and kind of direction supplied by the tcnchcr; the guiding of the student 
in following the laws of habit formation; the developing and maintnining 
of the proper attitude of the learner toward the task; the evaluating of 
the progress made by the student; and the aiding of pupile to select 
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tho flubjccL wilh prcpnr imiRht into itM poHsihiliticfl. Thiflacction closea 
with (in nc(!oiint of tlio opBciiil nliilitics of the world'H champion typists 
While tlic liook ih not astinly of the methodn of tenchinR typewriting 
it siippliefl nil Rxcelloiit IiahIh for aiicli a course, Here are found the 
reHiiUfl of many invontiKutionB presented in a iiHnljlo form. Tho topics 
diaeiiHHcd are ciirofiilly uualyzod nn<l act forth in tho table of contents. 
This in an excellent feature of the hook. UcHideH we have a well siilccted 
list of (lUOHtionH and exereinen lU the close of each chapter. To some thc^ 
book may appear to be tedioiiH owing to tho detailed and often repetitive 
character of Home of the dificuHsionH. Tliis is recogni 2 cd by the author. 
It should howevor ho remembered that the author boro la engaged in a 
row undertaking and of necewBity detailed explnnations must be in^ 
dulgcd in. 

On the whole the book flcrvca a spccinl function in our educational 
literature and dcaorvcH to be imitated in other fields where the acquifll- 
iion of skill is the major coimidorntion. 

Wilms L. Qard, 
Ohio Univertity, 
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of Psycha-Asthenicfl, Vo. XXX, June, 1924, to June, VJ2Ci. Kditccl 
by Howard W. Potter, M.D., ThiellB, N. Y. SCO pp. 

AHcntion-Vfthcfi oJ Newspaper Ady8rH5eme7its. Riciiaud B. Fuanken. 
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da Sevres, Paris. 48 pp. 

Memoriae del Institulo de J?cedwcflcio/i Profesional do Invalidos del 
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Menial Capacity of Anicncan-barn /a^^ancse Children, Mahyin L. 
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Objective Psychopathologii, G. V, Hamilton. G, V, Moaby Company, 
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Mention here does not pracludc further cemmont, 
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A REVISION ANO HOUK RESULTS WITH THE MOORE- 
(IILLILAND AClClllESSIVENESS TEST 

A. 11. ail.LIMND 
MoTlhweslcrn UnitcrBily 

The mcnsurciacnt of Irnila of iiereonality is probably receiv¬ 
ing more attention than any other single problem in psychology. 
The first of these traits to be mensiircd was intGlligencc. But 
it was soon discovered that while intelligence is the most im¬ 
portant single Irnit, it is not the only one. Within the Inst few 
years numerous attempts have been made to measure traits 
other than iiitolligence. One of the earliest of these was the 
measiu'omont of aggressiveness or forccfulness. 

The first form of the teat for the measurement of this trait 
was described in an earlier volume of this journal.^ Since its 
construction the test has been revised and this revision has been 
used with several groups of college students and with a group 
of aalcsmen. It is the purpose of this article to dcscril:)c the 
revision of the lest and to present some of the results of its use. 

In the earlier form of the tost there were six parts, two of 
these, the “electric shock” and the “snake” test have been dis¬ 
carded, and a new test has been added. The tost now consists 
of the following parts: (I) the eye movement distraction test, 
(2) tb.e staring test, (3) the handwriting test, (4) the word 
reaction test, and (5) tlic time i-cftction teat. The revised test 
together with the method of giving and scoring is herewith 
described. 

TEST.S I AND II, BYE MO\T3MBNT AND DISTnACTION TEST 

The eye movement tent coiifliats in counting the number of movement a 
of the eyes of the aulijoct who is instructed to gaze steadily while adding 


^ Mooro, II, T,| and Gillilnncl, A. R.: Tho ineasuromont of nggressivo- 
nesg. Jour. Applied raycliol., June, 1921, pp. 97-118, 
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ttflcries of numbers as rapidly as poasible. The ftddinR Ih by iiicrcmciUs 
ofotie. ThcflubjectisgivcnanumberbctwconSOandSO, li'orexample, 
if 31 is tlio given number the subject adds 1 and gives the rcRvdt 32, then 
he adds 2 to this sum and gives the result 34, then ho adds 3 to fcliia sum 
and gives the result 37, etc. The adding contituicfl iiulil nine numbers 
have been added which in the above example wouUl givo a final sum of 
70. If the subject makes a mistake ia any edtlition, adds the wrong 
number, or loses his place in the aeries, tho olwerver fllates liis prolficm 
correctly as for example, **41 and S arc?" and repeats tho problem every 
two or three Bcconda until a correct answer is obtained, Tim subject is 
then instructed by a nod or command to oontinuo until tho scries is 
completed. 

In giving the first two tcstatboflubjcct is given a preliminary practice 
in addition without tiic counting of eye movements or timing. This 
practice is followed by an addition in which tho atibjcct is allowed to 
add without staring, but thetlnrc required for the addition is recorded, 
Thie is followed by two additions in which tho subject stares tho observer 
squarely in the oyea. In thcao additions both tho number of oyo move* 
menta and the tine required for the additions are rccordoil. Slight 
movements of tho oyea as m looking fro^^ tho eyes to some other part of 
the face arc not counted; only thoao movements wliicli aro overt and 
apparent. Blinking of tho oyoe is not counted unless Ibcrc is a move¬ 
ment of the eyes during the hlink. A last addition is made without tho 
staring but the time of the adding is recorded. 

I?OT tho normal adding time, avorago tho time for the first and last 
timed additions; and tor the time with distraction, avorago tho second 
and third timed additions, that is, the times during which tho subject 
waa Btnving. Eocord tho normal odding limo, tho timo with distraotion, 
and the number of oyo oiovcmonts in, tho oocond and third additions, 
In these tests the observer has tho diflioult task of keeping tho timo re¬ 
quired to perform the additions, oeunting the number of oyo movomouta, 
and correcting the errors in tho adding. Therefore wUorover poasiblc, 
two observers should bo used, ono for liming and counting tho oye 
movements, and the other to give the numbers with which tho additions 
are to begin and to correct the erroi'S of the subject during the adding. 

TEST HI, WniTlNO TEST 

For this test the subject must be provided with a sheet of poper and 
pencil or pen. On the paper ho is instructed to write his name and ad¬ 
dress. The directions arei "Please write your name and address." 
No mention is made of tho speed of the writing. If tho subjoct inquires 
concerning the rate, he is told to write at his usual rate. Tho observer 
records the timo raquiiod for tho writing without attracting any more 
attention to the timing than possible. The subject is tlion told tore- 
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write hid iinme mid tiddroasjuiit aa raj/idlyashcpasniblycan. Maximum 
epecd is indioatod not only Iiy tlio wording of the directions but also by 
cnipliaHis iu rniionliiig tlicin. The observer again records the time. 

TFSTH IV AND V, WOHM AMI) TIMK AHaOCIATION TKHTS 

AflDT i\ prttUmintvry praeiicc in word nHaorialiDn with tlnec or iovir 
words Hiicli an "hodk," "gmsH,” “run,” and “liome," Iho subject is 
given llin words ‘‘enteriirizii,” "HiiccesB,” “comiinny,’' "danger,” and 
‘'dcRth.” TUfl (dmnrver records the Hubjcct'H word vesponecs to each 
of the five words im well ns llie rnnolion time for each. Tlic reaction 
lime should be measured to nrths of n seenud but this can be done fairly 
accurately witli the vise of a good Hlop watch. 

MKTUOD.H OF BCOIlINU TIIH TKST.S 

The scoring melbod niakc-sdcducliona from 100 points for each fnilurc 
of the subject to meet the five typeB of requirement of tho test. Cor¬ 
responding to tlie relative importance of tho different tests e maximum 
possible dcdiiclion of 40 pointH in allowed for test I for oyc movements 
and 10 points for Die distmclion lime of test II, and 25 points each for the 
writing and nssneintion tests. Slated morn in detail tlio mothod of 
(leiluclionH for each type of failure is rb follows. In the staTing lest 5 
points are to be deducted for each inovcmciiL of the eyes up to eight 
movements, Two points are to bo deducted for eaoli second of average 
time incrcftRO in cxcchh three (tcconds <l\io to distraction. In the 
writing cxiieriment ^ iioiiil in to he deducted for cacli jicr cent of increase 
in excess of20iiorcciitof (he normal ttino required to write at tho most 
rapid rate. For example, it the normal rate is 20 aocaiida and tiro moat 
rapid rale is 14 secunds, ilic 20 minus 14 divided by 20 equals 30 
per cent iiicroaHn. This is 10 per cent more than 20 per cent (tho 
amount of incroaso in rate for an aggressive individual for which 
no deduction is to l)e made) fur which Ij points deduction is to bo made. 
In the word association test 2 points aro to he deducted for each negative 
response to ‘‘entuipriRO,” “micccsH," and “company.” Ilcsponaea like 
"initiative,” "push,” "money,” "power,” "activity,” "ecliome/’ and 
"wealth” ore to bo considered positive reaponscs for which no deduc¬ 
tions aro to bo made. Ilesponsca like "failure,” “enemy,” and "fear" 
arc to bo considered negative reapoiiBCg for which deductions arc to be 
made. One i)oint is to bo deducted for each colorless or doubtful 
response to each of tlicse three words. Two points are to bo deducted 
for each vivid i)orHonal typo of response to "death” and "danger.” 
Examples of such colorful Huggestivo rcHponaca are "enemy,” "grave," 
"killed,” "funeral” and "accident." The maximum deduction on the 
l)aHlB of word content for LcHtlVislO points. For the time of responao in 
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teat V one point ie to be clcductod for every fifth of n wecond in excess 
of twoseconda for encli of the five words. The mexiiniim (induction to 
be allowed for time of rcaponae is 15 poiDts. 

The Bcorc of ftny aubjest miiy bo obtained by tolaling his deductions 
and aubtracting the totol from 100. l*'or exaniplo, Hiibjnct A made two 
eye movementB in teat I. His diatroclion time avqh •! anccjnds in test II. 
Hia writing time waa 10 ecconds for normal writing and 8 Hceomls for liis 
most rapid rate in teat HE, Hia responsca to the five words wore 
"mystery,'' "bueineas," "busy,” "afterwarela,” and ‘'Hearc!d'’iu tout IV, 
His reaction times were 14, IJ, U, 21 and I Bccond. The doduivlioUH tor 
thisBubject were therefore for test 1,2 X 5 lOj for test II, (4 — 3) X 
2 = 2; for teat III, (10 — 8) X10 = 20 per cent, and therefore no doiluc- 
tions; test IV, 1+ 0 + 1 + 2 = 4; for test V, 0 4- 0 + 0 + 1 -h 0 = 1, 
The aum of the deductions is 17 and the subject’s score is 83. 

The test was given to 3X5 college Btudents. Tlio average 
score for the group waa 70.8 (median 72 P.E. 12). Of this group 
185 were men and 130 women. The average for tlic men was 
70.08 (median 73 P.E. 9^) and for the women it was 68.0 (me¬ 
dian 71 P,E. 12|), These results indicate there is very little dif¬ 
ference between the aggressivencBS of tlie college innn and the 
college woman, This seems reasonable. The greater variabil¬ 
ity of the women is probably to be explained liy the fact that 
less initiative is required on the part of many girls than boys in 
attending college. On the other hand, a girl who must make 
her own way or meet otlicr handicaps has a more diflicult 
problem to face than tiie boy in similar circumstances. In other 
words, the girl is likely to be eitlicr more or lcs,s protected than 
the boy. 

In order to be sure that the test is not just another test of 
intelligence, the scores on the aggrcssivene.ss test were corre¬ 
lated with intelligence test scores for three different groups. 
The first of these was a group of 50 liberal arts students for 
whom scores on the Brown Univeraity and three parts of the 
American Council of Education testa of intelligence as well as 
aggressiveness scores were available. TTie Pearson cocflicient of 
correlation between the sum of the intelligence tests and the 
aggressiveness scores was +0.008. The correlation between 
aggressiveness scores and scholarship standing for these same 
students was +0,024. The correlation between intelligence 
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and agRrcsHivciK'HM for 5.1 hIucIimiIh In tho Bcliool of speech was 
- 0.027. The nggrc.'^.'fiveiieKS t<'Ht and tlic Scott Montal Alertness 
test were given to 42 Hnlp.sau'n of cln.^sificd advertising, The 
correlation l)etwe(!n the HConis of the two tests was +0.239 
(P.E. 0,01). Tins correliilion wliilc nob high is much higher 
than others. Whctlier (Juh was duo to tin; nature of tho Scott 
teat, to tlifi eliaraetor of tlui HaloKiiicii iia a result of natural and 
artificial selection, to elumco in Huch a small group, or to other 
cauflcs, it is impo-ssihlo to detei'inine. 

From tl]e.so dat/i it is evident that tlic teat of aggrcBsiveneag 
doDB not measure tlie same tiling that is measured by the 
ordinary intelligence test. Wlintcvcr it be that is measured, 
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we can be suie it is something different. It now becomes our 
problem to try to discover wlicther the attribute or attributes 
measured by the test arc to be found in situations where we 
would expect aggrcHsivencss to occur. Of course we cannot hope 
to find a situation where this trait will be found isolated from 
all othere, But we can find situations where the other traits 
tend to remain constant. Data from two sources already 
mentioned were available for this part of the study. These 
sources were the class in public speaking and the group of 
salesmen. 

It seems reasonable to assume that aggressiveness along with 
intelligence is an important factor in public epcaldng. The 
speaker is instmeted to look his audience squarely in the eyes, 
speak mid ussutne a forceful attitude, and the like. 
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We have the intelligoncc scoi'cs, the tiggrcsaivonesa scores, 
the grades in private work in speaking, as well ns the final 
semester grades in speech. This last grade is a combination of 
the private work, written tests and grades on spe(*choa made 
before the class. It should furbliemiove be noted that the 
quality of the speeches as well as the ability to )>vc9cnt them 
was included in the grades in speech. The correlation between 
the grades in the private speeches nnd iiiLclhgeiico .scorc.s wos 
-f-0.028. The con-elation between inLclUgencc scorcH and 
semester gi-ades in speech wa.s -0,125. If tlie grades in speech 
are reliable measures, intelligence, at least within the range of 
the intelligence to be found in a college class, is not a factor in 
successful public speaking. 

Neither does aggro,ssiveness appear to be an important 
factor in grades on private lessons in sj^ecch although it is a 
greater factor than intelligence. The correlation between the 
aggressiveness scores and the private lessons in speech was 
-1-0.20 (P.E. 0.01). However the correlation between aggres¬ 
siveness and semester grades in speech was +0.34 (P.E. 0.08). 
This is a significant correlation, especially since the correlation 
between grades in speech and intelligence was negative. These 
results can bo interpreted as meaning that aggro,ssivcncss as 
measured by this test is a rather important factor in success 
in public speaking. It is probably as important a factor ns 
intelligence, when measured by the average group intelligence 
teat, is a factor in scholarship. 

It also seems very likely that nggresaiveness plays no small 
part in success in many phases of modern business, especially 
in certain kinds of salesmauship. In order to further verify or 
disprove tlic value of our test, it was given to 43 salesmen in 
the classified ad department of a large Chicago newspaper. 
Due to difficulties in competition with salesmen of a larger 
newspaper, these salesmen had much difficulty in selling their 
space. In fact it was due to the heavy turnover that the writer 
was asked to assist in the selection of salesmen for the company. 

So far as school training was concerned, the group varied 
from college graduates to some who had not finished the gram- 
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mar school Kradcs. Tlic avoruKO Hcorc of the group on tho Scott 
Mealal Alortiu’RS test wuh 40.0 or about five points above the 
avernge codcgcii froKlimati. Hie nvorage of tlio group on the 
nggressivcncHs test was (>0.2 or just tho coll(3ge average. 

But more jjnportiint tlmn (heso iivorugcs; is tlio degree to 
which liigli BCOK'H or low HooroH on the aggressiveness test 
indicates sueeeHS or failure ia milling ndvcirtisiiig. Unfor¬ 
tunately there wiiH no ooin|)lol(dy objoetivc criterion witii whicli 
to check tlie.Be seoiTs. The uiiioimt of space sold was not fair 
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since some of the Biile.smcn imd been with the company many 
yenra and otJjerB only n Jew wcclis. Experience is a large 
factor in such selling. Some men had good territory and others 
poor; some had more territory than others; some had preferred 
kinds of space to sell such as "automobiles for salc.''^ These 
and other ciui.hcs made the amount of space sold an unreliable 
index of sales ability. Tlic best standaixl of comparison ob¬ 
tainable was the rating of the men liy the sales manager and 
his two assistants. 
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By dividing the salesmen into nn upper nnil a lower half on the 
basis of the average of the ranks given by the three managers, 
the general superiority of the upper group on the aggressiveness 
teat is shown (see table 2). In assigning tliosc ranks so far ns 
possible factors other than selling ability were nliinimited. 
Specifio mention was made by the sales manager regarding Pi. 
(5) and St. (8) who were given high rankingvS luid rceeived low 
scores on the teats. "When these men first applied for a position 
with the company they were refused. They persisted and were 
finally taken on trial. They did poor work for the first year 
but were persistent and have at last become excellent salesmen. 
Peraistetice rather than intclligcncG or aggres-siveness, seems 
to be their chief virtue. Ma. (23) had been witli the company 
only a few weeks when the ratings were made. Before the 
study was completed Ma. was standing fourth in a coivtcst 
among the salesmen and the manager admitted that he had 
probably been rated entirely too low on firel impvc."i.Hion.s. 

Combining the rating of the three sales maniigors for the 
twenty-six salesmen, the correlation with tl\c aggressiveness 
scores was +0.26 (P.E. 0.120). Although this correlation is not 
high, it is more than the correlation of +0.204 (P.I'l. 0.133) 
between this ranking and the scores of tlie Scott Mental Alert¬ 
ness test. By the method of partial correlation, reducing this 
factor of mental alertness scores to a constant the conclfttion 
between rank and aggresaveness is +0.23. 

These tests go to show that both in the case of students in 
public speaking and the Balesinen of classified advertising, 
the results of the tests correlate positively and significantly 
with measures or estimates of suoccas in these fields. It is 
clear that aggressiveness is not the only factor in these situa¬ 
tions. There arc many others, some of ^yhich we may soon be 
able to isolate and measure. It may he admitted also that the 
test in its present form is not a perfect measure of the trait we 
have called aggressiveness. But it is clear that the results of 
the use of the test measure an important human factor or 
factors; it does have a practical value and it is worthy of further 
study and use. 
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INTBOnUCTION 

There are nt least four iiivcatigations relevant to the problem 
of Bex (li(Tercnec.s in handwriting. AwramofT and Meurnann 
independently ohtninccl pressure curves of handwriting by 
means of a tambour beneath the writing surface,* On the 
basis of dilTeicnces in pressure and apeedj ns well as in size, 
rhytlnn and leUer-formatiwi, botii concluded, Awramoff some¬ 
what tentatively, tliafc there are masculine and feminine writing 
typos. Only a few subjects of each box were used and sovoral 
of the criteria wore rovenied, i.e,, criteria which for tiio one 
exporimenior were of the one sex, for iho other wore of the 
other Bex. 

Biuob'a experiment preceded a Jsimilnr one by Downey.^ 
The subjects of both investigations were engaged in estimating 
the sex of tlio autiiors of previously obtained handwriting 
specimens rather than in writing speounens themselves. In 
both inataiKies, tlic samples were 200 or about 200 envelope 
addressoB, half or tqjproximately half written by members of 
each sex, and presented in unknown order. In both instances 
the .subjects were unskilled, except for two of Binct’s who were 

'Awramoff, B. Arheit und Ithytlimus. Pliilos. Stud., IWS, Ifl, 
559, 501. 

Meumonn, E. VoHcsungen zut EinfQhrung in die Experiiucntcho 
Piidiigogik u. s. w., 1907, Bd. 2, 289, 290. 

’’Binot, A. Loh rfivf^ljitionfl dc I’^criture d'flpr^fl un coutr51c acicn- 
tififiuo, 1006. 

Downey, J, E,, JudgmontB on tlic Sex o( Handwriting. Psycihol. 
Hcv., 1910, 17, 205. 
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“experts." A summary of numerical results for unpraoticed 
subjects follows: 
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Both investigators concluded that it is possible, with a certain 
amount of error, to deteimiac sex from handwriting and 
Dowuey specified correctness “in perhaps eighty cases out of a 
hundred." An analysis of results by the latter led, further, 
to the belief that a typical feminine hand is “colorless, con¬ 
ventional, neat, and usually smell;" while a typical masculine 
hand is “bold or careless or experienced, above all, individual." 

Ail of the experimenters report “inversions of sex signs," 
i.e., instances in which an individual of one sex exhibits writing 
which seems mote characteristic of the other sex. The last 
experimentoT suggests that these invereions may depend on 
such factors as amount of writing done, age, or professional 
requirement; the latter factor coupled with early training 
being perhaps also a basis for the alleged sex differences them¬ 
selves. Another possible basis for sox differeticos is suggested 
by the view that men exceed women in motor capacity. 

rriE PHESBNT BXPBXIIAIENT 

The chief concern of the present experiment is the practical 
question of the degree to which the “ordinary," unpraoticed or 
non-“expert" individual can determine sex from handwriting; 
more simply, what is the probability of correctness of judgment 
by such an individual. This study is characterized by the 
fact that a sufficiently large number of subjects served to malce 
the results of statistical interest. 

Materials and procedure 

The handwriting specimens were, as in pi’cvious studies, 200 
mail addresses; and half of them were written by each sex and 











SEX DIFFI3EENCES IN HANDWHITINQ 


163 


without knowledge that they would be used experimentally. 
The writer of each sample was a different individual and the 
range of ages was, roughly, 20 to 60. All of the addresses were 
of the same street, city, and state. In a few cases the street 
number was different though in all except one it contained the 
same number of digits. Caro was taken to control possible 
secondary criteria, lUce color, quality, texture or perfume of 
stationery. There was no intentional selection of the hand¬ 
writing itself. 

The addresses were cut from the envelopes excluding the 
names of the persons addressed, postage stamps and cancella¬ 
tion marks. By excluding the names, a suggestion-error possi¬ 
bly present in other investigations was eliminated. The ad¬ 
dresses wore gummed to 3-iuch by 6-inch cards for convenience 
in examining. TJiese cards wore then arranged in chance 
order, stamped with numbers consecutively from 1 to 200, 
punched with holes at one end, and stacked on metal rods in 
such a way as to facilitate separate inspection in a fixed order. 

Record sheets were prepared which provided for 200 judg¬ 
ments and the placing of any judgment in any one of four cate¬ 
gories of confidence. The subject was requested to "look at 
the first sample and judge whether it was written by a man or 
a woman." He was asked to “put an M or 1? (masculine or 
feminine) on the proper blEinlc after No. 1," and to "turn over 
the first sample.’* “Proceed in the same way with the second 
sample, and so on with the rest.’' “Do not turn back for 
comparisons," .... “After finishing, state if possible, any 
characteristics of the handwriting which seemed to be important 
in making your judgments." The subjects were told nothing 
concerning the relative numbers of masculine and feminine 
samples or whether or not all samples were by one sex alone. 

The subjects were 92 in number, unpracticed, and unfamiliar 
with the handwriting of the authors of the samples. All except 
13 judged the samples twice in sessions separated by not less 
than twenty-four hours nor more than three weeks. Subse¬ 
quent study indicated no difference in the order of the results 
obtained with the longer as compared with the shorter intervals. 
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Theve \,'eve 61 men subjects being, with 5 exceptions, undei- 
graduate atudonta taking courses in psychology. The excep¬ 
tions ware 2 professors and 3 graduate student? in psychology. 
Of the 31 women subjects, 20 were Normal students or tcnchei-g 
taking summer school coui-ses in psychology and other suljjccU. 
The remaining 11 included 3 graduate students in psychology, 
4 typists and secretaries, 2 library workers, 1 tcnchor, and 1 
individual who gave occupation as "none." The age-distribu¬ 
tion for all subjects ran from 17 to 60 with 73 per cent of the 
cases ill the twenties. The data wei’e obtained during the 
academic year 1924-1925. 

Results 

The results relating to degiee of confidence in judgment arc 
not reported here, but will be iti connection with another 
investigation. 

Tables 1 and 2 give the means of the percentages of correct 
judgments for all subjects. The essential difference in these 
tables is that the first differentiates the trials and the second the 
sex of the subjects. As indicated below table 1, the individual 
percentages, from which the means were computed, were figured 
in two ways'. (1) on the basis of the number judged correctly 
out of the total of 100 samples of the given se.x, and (2) on tho 
basis of the number judged con'ectly out of all samples judged 
to be of the given sex. In an ideal chance situation the per¬ 
centages of both sorts would have the value 50. 

In table 1 the differences between the first and second trials 
show chance conformation with the P.E.diir, and, further, the 
difference is not always in the same direction. It is, therefore, 
to be regarded as insignificant. In each cose, the P.E.jffr. 
is less than 1 per cent. The means and the probability of 
correctness are, therefore, significantly above 50. Approxi¬ 
mately 85 per cent of the subjects judged with more than 
chance correctness. 

The means of the frequencies of the *'inagcuUne” and “fem¬ 
inine" judgments, iTr^-pective o/ correctness, are not shown in 
the tables. It may be noted, however, that in each of the four 
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situations in tables 1 and 2 (i.e., first and second trials, mascu¬ 
line and feminine groups of subjects), the mean frequency of 
the ‘Wsculine" judgmonta is greater than the “feminine," 


TABLE I 


PcrccnlagcB of correct jvdgmenls of sex from hand-writing 



P.IS.dilT, 


The figures in the first trial row are means from 92 subjocts and in 
the second trial row from 79 Bubjeota. 

Me = niirnl)er of handwriting Bpeoimens judged correctly to be 
mneculinc, out of a poBsiblo 100 correct. 

Fc = number of hnadwriting specimena judged correctly to be 
feminine, out of a possible 100 correct. 


—100 = porcontngo of Bpeoiraena judged correctly to be masculine 

out of all apecimena judged maBCuime. 

Fc 

—100 = percentage of Bpeoimens judged correctly to be feminine 
out of all spocimens judged fetnininc. 


TADU3 2 

Relniiue projlciencf/ of the masculine arid feminine judges 


JUD0B3 Mo Fc W "TT 1-00 TT ^00 

M 1 


Masculine. 67.8 56.1 56,04 57.2 

Feminine.. 59.0 57.6 58.44 58.1 


^ . 1.3 1.6 2,1 1.3 2 4 

P.E.ciiff, 

OhanonainlOO. 81.0 86.0 02.0 81.0 04 0 
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the difference running from 0.9 to 5.3 per cent. Thia is in the 
same direction aa Downey’s “distinct preponderance of mascu¬ 
line judgments.”^ In the latter case the frequency of the 
“masculine” judgments was about 9 per cent greater than that 
of the feminine. 

Table 2 compares the frequency of correct judgments by the 
masculine subjects with that by the feminine. The means for 
the feminine subjects are seen to be somewhat the greater, and, 
though not shown in the tables, thia is also the result for both 
first and second trials taken separately, 

The desirability of computing measures of reliability before 
stating conclusions concerning aex differences, especially when 
the observed differences are not large, need not be omphasiiicd 
here.^ The statistical chances in 100 that the differences in 


table 2 would occur in the same direction on subsequent occa¬ 
sions, i.e., that women really surpass men, range from 81 to 94. 


TABLE 3 

Inler-correlalions 


AGP OF aoDJECT, 
duhatiok of bessiok 

agb of bubject, 
coniiBoTNias of juoaaiHW | 

DunATIOS OPBEHSION, 
COIUlEtTNE.'W OF JUUOMEST 

0.11 

0,24 

0.01 


Table 3 exhibits correlations, based on the first trial, among 
age of subject, duration of session, and correctness of judgment; 
and shows the three coefficients to be low and positive. The 
correlation of 0.24 ±0.07 between age and correctness seems 
reasonable in view of the fact that wo should expect correctness 
to increase with experience. The lowness of correlation may 
he due in part to lack of perfect correspondence between age 
and experience, to the short range of ages of the subjects as 
related to the precision of differentiation in handwriting 
judgments, and to overlapping of the sex criteria. Partial 
correlation, eliminating duration, does not affect this coefficient. 

®Oi). cit., 209, 

^Frasier, G, \V. Jour. Educational Payohol,, 1920, 11, 34-38. 
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If the correlation lictwecn age and correctnogs is performed 
separately for each sex the results arc as follows; Men, —0.07 
±0.09; women, 0,53 ±0.09. The insignificant coriTclationfor 
the men is po,ssibly due to theii* very short range of ages, short 
l)oth witli i-cfcrcnce to possible ranges and to the range of the 
women subject.s. The women's age-distribution ia extremely 
skewed to the right; but even after the distribution is made to 
approximate normality by oliininating t!ie extreme caaea, the 
correlation ia still as high ns 0.40 ±0.U. 

Prafc,gsor Downey kindly supplied the approximate ages of 12 
of her 13 subjects and here also a positive relation was dis¬ 
covered between ago and correctness, the correlation being over 
0,00. Except for two or three, these subjects were all women. 

It may be observed in connection with table 2 that the mean 
ago of our feminine .subjects was about five years in excess of the 
masculine mean; and possibly a correlative excess in feminine 
expoi’ionco might account for the seeming sex difference in 
ability to judge handwriting. The mean ago of Downey’s 
subjects was also several years in excess of our masculine mean. 
It seems possible, on the other hand, thot sex differences them¬ 
selves, in handwriting os well as in ability to judge it, may 
depend chiefly on diflcrcnccs iu experience wlrich are c?iarac- 
ievisLic of the sexes. 

But whether or nob tliat ia so, it is of course certain that 
ability to judge handwriting depends in some degree on ex¬ 
perience. Whether special practice or familiarity with hand¬ 
writing can readily produce a noticeable improvement in 
estimating sex from it, is a question which has not received much 
attention. Downey allowed one of her subjects to review the 
errors made in the first 100 of her judgments and observed n 
higher per cent correct in the last 100 judgments.^ Between 
the first and second trials of our experiment, 12 men subjects 
selected at random performed a special exercise. The subject 
was given two sets of 50 linnriw'riting specimens, each set 
arranged like the main scjt of 200 cxcc[)t that one set of 50 
contained only masculine specimens and the other only feminine 


5 Op. cit., 207. 
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speciinena. The respective sets were labelled and the snbjcct 
hence knew which specimens were written by which aex. He 

TABUS 4 


JSfecl of inlerpolaling beiiueen Ihefirsl and second iriah 


‘TIlIAli 1 


TniiUi2 


A study anil compariBon ol identified Bpecimens 


47 

52 

1 56.6 

' 4.5 


48 

51.e 

1 SB 

' 6.5 


49 

58 

50.5 


1.5 

50 

, 56 

69 

3 


fil 

57 

60 

1 3 


52 

1 68.6 

56.5 


1 2 

53 

1 64 

03 


1 

54 

69,5 

60.6 


9 

55 

51.6 

64.6 

3 


56 

52.5 

65 

2.5 


57 

47,5 

40 ^ 

1.6 


58 

64 

04 



Mean. 

66 

66.87 

2.0 

1.1 


Hesiilts of ail equal uuniLer ul raiiduin subjects who did not ])errurm 
the interpolated exercise 


7 

65 

60 

4 


6 

62.6 

65 

2.5 


9 

50 

48 


2 

10 

53.5 

65 


1,5 

11 

54 

64.6 

0.5 


12 

40.6 

49 

2.5 



58.5 

53.5 


5 

14 

50.5 

02 

2.5 


15 

65.5 

68.6 


7 

16 

62,5 

51 


1,5 

17 

67 

58.6 

1.5 


18 

57.5 

53.5 


4 

Moan.. 

56.2 

66.62 

1.1 

l.S 


The figures la the "trial 1" and "trial 2" columns arc individual 
percentages of correct judgments and correspond to the group iiicuna 
(m) in tables 1 and 2. 
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was requested to “oonipare the two sets (>i‘ kn()\Yii siinqiles 
with the aiin of learning to diirci-entiate hnlweeii the wi iliiig of 
men and women in generalaudio "make brief ut)tes of any 
clues or marks of difference that seem iinpnrlanl.” I'his s])ficijil 
exercise was perforinccl in two [lerioiLs, one just iiflei' (he lir.sl, 
trial of the main CKperiment and the other just heffu'o. 1 lie second 
Lrinl. The subject was n.skecl to take as nmeh (iiiie as .sccaiied 
profitable. His notes n’crc available for roferomte during the 
.second trial of the main experiment. Table •( <‘ouq);ues pev- 
fornianec in the second trial of tlio iiiaiii (‘xpi'riinonL with LIh; 
fi]st trial, both for the experimental group and a ('<)ii|,]'()l gi’niip 
of 12 men subjects. Inspection of the upper and lower halves 
of the Lalde shows that the iiiterpolalod Irniiiing had no sig¬ 
nificant influence on the percentages of correct judgincnts, 
For that reason the data from these subjects were also embodied 
in tallies 1 and 2. experience of thi-s clmractor, LIkmi, 

would not appear to be specially cffcotivc. 

Certain varieties of handwriting seem lo ))e generally yv~ 
(lardcd as iiuiscuhiio and othci*s as feininino. 'I'Ik! .'<ex of Uk! 
writer, moreover, does not noccs,•warily correspond Lo the gi'iiorid 
judgment; in other words, there avc “iuver.sions of sex signs," 
Both of these points are illuatrntod in figure I wliicli may he 
explained as follows: The fi*cquoiiey, in the first (rial, wilh 
svhich each of the 200 specimens xvas judged io be masciibiu' 
or feminine by tlie 92 .sulijocts was (loteriiiiiicd. 'riie 10 speci¬ 
mens most frequently nmsculinc and (he 10 luo.st fre- 

(\uently judged feminme Avere then alwtraclcd ami arranged 
in order of frequency. Tdie finst line of oacli of these sp(M'iineiis 
is reproduecd in figure 1, those judged masculine being on tlio 
left. Both dimensions are vedupod about nno-half. The 
minibcrs and letters on the central .strip show the frequency 
with which the respective samples were judged iiuiscidinc or 
feminine and whether they actually were written bj' men or 
women. At (lie top of the column, c.g., "82 hi" nicans that 
S2 of the subjects judged sample 130 to he mascuUno and tluU 
it actually was masculine. At the bottom of the iiguro, “7") V" 
to the right of sample 113 mean.s that Tfi subjncLs ju(lg(Ml (h;d 
sample masculine, though it was actually feminine.', Samples 
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113 and 105 arc the only inversions which appear in the figure. 
In other words, 18 out of the 20 moat frequent judgments were- 
correct. In every instance where more than 75 of the judges, 
or 82 per cent agreed, the judgment was correct. 

The subjects reported scores of criteria of masculine and 
feminine writing, but as the writer knows of no way of dis¬ 
covering wliich were actually used in judging and which wore 
rationalisjations, they are not reproduced here. Presentation 
of a photographic reproduction of the specimens themselves 
seemed the best way of showing such typical differences as might 
be observable. In these 20 extreme cases, one is struck by the 
angles, irregularity, and slant of the speciraens judged mascu¬ 
line and by the curves, regularity, and vorticality of the 
feminine. Most of the feminine specimens, also, seem to be 
somewhat smaller. 


SUMMARY 

1. According to our results, the probability of non-"expBrts’' 
correctly esLimating sex from handwriting ia of the order 0.55' 
or O.CO. This probability is not sufficiently high for individual 
judgments to bo of practical value. It may be recalled, how¬ 
ever, that various secondary criteria which are frequently 
present in everyday life were eliminated in this investigation. 

2. There is some evidence of a pasitive relation between age 
of subject and ability to estimate sex from handwriting. It 
seems possible that a selection of older subjects might show a 
probability of correctness comparable to the results of previous 
investigators. 

3. There is somewhat doubtful evidence that women are 
superior to men in estimating sex from handwriting. 

4. The handwriting most frequently judged to have been 
written by men appeal's cliaracteristically different from that 
most frequently judged to have been written by women. 

5. In every instance examined where over 82 per cent of the 
subjects iigrecJ in ilieir judgment of a handwriting, the judg¬ 
ment was correct. It seems possible that group judgments 
may be of practical value- 



THE EFFECT OF THE SIZE OF THE ADVERTISING 
SECTION UPON THE VALUE OF INDIVIDUAL 
ADVERTISEMENTS IN IT 

THOMAS C. BURCHARD and CAUL J. WARDEN 
Piychological Laboratory, Unwersity of Wisconsin 

There has been a marked tendency in recent years to con' 
centratc the advertising of the better class in a few media of 
very wide circulation. This has led to a necessarily enormous 
increase in the size of the advertising section of these standard 
magazines in which the best and moat expensive efforts of the 
advertiser usually appear. This inci'casc is indicated not only 
by the fact that the absolute amount of advertising space per 
issue is steadily gaming, but by the even more signifleant rise iu 
the ratio of advertising to reading space in a given issue, For 
example, only about 13 per cent of the total space in the Satui-' 
day Evening Post was allotted to advertising in 1900 in compari¬ 
son with approximately 00 per cent iu 1920.‘ 

The factor of wide circulation is, of course, a requirement of 
primary importance in the selection of an advertising medium. 
Of equal importance, perhaps, is the matter of circulation among 
a dags of readers who would be most likely to become in¬ 
terested in the product to be marketed. On the other hand, it ifj 
fairly obvious that any increase in the amount of advertising 
carried by a given medium, beyond a reasonable limit, must 
result in a corresponding decrease iu the value of the individual 
advertiseiriBnt, insofar as its value may rest upon the likelihood 
of its being seen and reinembei*ed. Indeed, it is conceivable 
that there is a more or less definite "saturation point" in a 
medium, either absolute or relative to the amount of reading 
matter, beyond which even a factor of such importance ns very 

* A study of certain aspects of ndvertiBinR in the Saturday Hvcniiig 
Post, by C, J, Warden et al., Joiir. Applied rsychol,, March, I'JSB, 
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wide circulation might well be sacriCced in order to insure 
better conditions of attention and impression. 

Two more or less distinct problems arise in connection with 
the value of the individual advertisement in sections of differ¬ 
ent size. First, there is the question of the effect of increasing 
tlie size of the section upon the chances that an average adver¬ 
tisement in it will be seen by the reader. Does the average 
reader actually turn the pages of the magazine and observe as 
large n percentage of advei'tiscmcnta when the section is largo 
as he does when it is small? Perhaps not, and yet a definite 
answer must await an experimental investigation of the habits 
of the general public in this regard. Such a study should 
include in its scope both the “flat'* magazine and the segregated 
section of the more standard type, since there is the possibility 
that a different reaction in this respect may be given by the same 
individual to the two kinds of arrangement of reading and 
advertising space. 

The second problem is that concerning the effect of size of 
section (or merely the amount of advertising space in the “flat'' 
magazine) upon the attention value and memory value of the 
individual advertisement when actually seen. If the reader 
systematically turned every page in the section and thus saw 
each advertisement, would the impression from a given, advertise¬ 
ment be os vivid and lasting, on the average, when the section 
was large as when it was small? The average advertiser W'ould 
probably answer this question in the negative from a common 
sense point of view, without being able to state precisely when 
an advertising section should be considered large or small. 
This factor, among others, has led the advertiser to resort 
increasingly to the use of skilful! layouts, novel and attractive 
illustrations and color combinations in order to insure a lasting 
impression, should the advertisement be seen at all, in spite of 
the competition of the balance of the space. Hegardless of 
these attempts, however, the brute fact of the increasingly 
large section and its consequences remain. 

The primary aim of the present investigation was to deter¬ 
mine the immediate recall value of an advertisement in sections 
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of varioua size, and thus to obtain a quantitative measure of the 
value of an advertisement when it appears among few or many 
others. 

One of the chief difficulties in making an experimental study 
of this problem is that of getting together a series of advertise¬ 
ments of approximately the same recall value to bo used in the 
test. Advertisements differ very widely in mechanical and 
interest features as well as in degree of familiarity, On account 
•of the complexity of the average advertisement it is practically 
impossible to equate groups, or series, in which it is used as the 
unit of recall, so far as the reaction value of the material is 
concerned. One or another group is likely to be favored by 
having advertisements that rank higher than the others in 
memory value, 

In view of this fact it seemed best to carry out a preliminary 
experiment in which the material used should be relatively 
homogeneous. Instead of advertisements, small pen and ink 
drawings of familiar objects such as are used in intelligence 
tests (cow, house, bicycle, clock, etc.) were employed, all of 
which were very similar-in size, style, and general familiarity. 

Dummy magazines were made up of blank sheets of white 
paper of about the same size (6^ir by 9i\ inches) and weight as 
the standard magazine page. A single pen and ink drawing 
was mounted in the center of each sheet, always on the page 
that would lie to the right of the subject in looking through 
the booklet from front to back. Dummies were made up in 
25-pagc, 60-page, and lOO-page sizes. 

A chance order was followed in arranging the pen and ink 
drawings in the lOO-page booklet. Two dummies of the 50- 
page size were then made up, the one being exactly the same as 
the first half of the larger booklet, and the other a duplicate of 
the second half, go that the two 50-page booklets, when taken 
together, contained precisely the same material, arranged in 
the same order, as that of the 100-page booklet. In like manner 
4 dummies of the 25-page size were made, each of which was an 
exact duplicate of one of the four quarters of the lOO-page 
booklet. 
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A total of 87 college Btiidcnts was used as subjects, 31 for 
the 100-pagc size, and 28 for each of the other two sizes. The 
subjects for the 5[)-pfige size were divided into two groups of 14 
each, and one group allotted to each of the two booklets of 
this size, and their results combined. Likewise, for each of the 
four booklets of the 25-page size, a group of 7 subjects was used, 
and their results combined. As will be observed, the results 
obtained for the three-sized sections are based upon the same 
materials, each of the 100 objects being presented the same 
number of times as any other, under each size. This method 
should operate as an adequate control of the possible sources of 
error arising from differences in the makeup and familiarity of 
the material. 

The same mode of presentation was used throughout. The 
subject sat at a desk on which the given section was placed. 
He was required to turn the pages at the rate of 2 seconds per 
page, ob.serving the pen and ink drawings as he did so. The 
time was indicated by a metronome located out of the view of 
tlie subject. Eacli unit of material, regardless of the size of the 
section, was thus given an equal prc.seutation time. 

Immediately after the dummy had been looked through in 
this manner, the subject was handed a paper and pencil and 
asked to record, without regard to the order of presentation, 
the names of as many of the objects as could be remembered. 
The time of recall was limited to 2 minutes for the 25-page size, 
4 minutes for the SO-jjage size, and 8 minutes for the 100-page 
size, and was thus proportionate to. the amount of material in 
the section. Each subject was scored on the total number 
recalled, a score of one being allowed for each item. 

The results arc given in tabic 1, the absolute scores of the first 
column being converted to percentage scores in column three. 
There is a consistent decrease indicated in the recall value of an 
individual pen and ink drawing as the sections are doubled in 
size. The differences are quite large and have a high degree of 
reliability. The amount of loss is relatively greater as a result 
of doubling the 25-page size, than when tiic 50-page size is 
doubled; in fact it is more tlian twice as gi'eat. It would be 
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interesting to determine whether this apparent tendency for 
the rate of loss to decrease with increasingsize would hold con¬ 
sistently through an extensive range of sections of different 
sizes. 

The general method employed in the main experiment, in 
which advertisements were used insttad of the pen and ink 
drawings of familiar objects, was the same as that described 
above in connection with the prcsliminary experiment. A few 
differences in detail should be noted. The booklets were com¬ 
posed of full page advertisements located on both sides of every 

TABLE I 


Effect of site of section on the recall of familiaT objects 



The values in the first two columus arc based upon the absoluto 
Bcores for the differont sized sections, whilo the third column, shows the 
relative scores. The last three coIiimiiB show the differouco between the 
25' and BO-page section, and that between the 50- and lOO-page section, 
and the reliability of these differences. 

sheet. They were not mounted and were stapled together after 
the manner of an ordinary mogaaine, so that the booklets might 
well have been mistaken for an advertising section taken di¬ 
rectly from a standard magazine of the 6 by 9-inch size. 
Twenty-page, 40-page and 80-page sections were used. A total 
of 120 college men acted as subjects, 40 on the largest size, and 
two groups of 20 each on the two 50-page size, and 4 groups of 
10 each on the four 25-page booklets. 

The presentation time was 1, 2, and 4 minutes respectively 
for the 20-, 40-, and 80-pige sections. This allowed nn average 
of 3 seconds per advertisement, althougtithe subjects were not 
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reQuircd to turn the pages meclianicaJly at this mte. The 
metronome was not used since it appeared to be a distraction 
to many of the subjects. The recall time was limited to 2, 4, 
and 8 initiates respectively for the 20-, 40-, and 80-pagc sec¬ 
tions. llcoall of botli coininoility and specific brand u'ci'e 
called for, and a score of one assigned to each, a particular 
advertisement being given a .score of two, when both commodity 
and brand were recalled. 

The resulLs of thi.s .study appear in table 2 and require little 
comment. The third column indicates the relative recall 
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lajjccl oj size of scrAion on llic recall of adocrlitiements 
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14.2 
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Tlio ohfloluto score is i/idicntcfi in the firefc column and the relative 
score in tlio third column. The difTcreiico between the 20- and dO-page 
Boctions, and that Ijcfcwecii the 40- and 80-pago sections appear in 
column 4, 

value of an individual advertisement, when it appears in sec¬ 
tions of the sizes indicated. A marked decrease in value occur.s 
when the section is doubled in size. The amount of loss is 
sliglitly greater when the 20-page section is doubled than when 
the 40'pagc section is doubled, although the difference may 
have no genuine significance./^ The results here obtained agree 
in general with^thosc of Strong as reported by Starch.^ 

'. In malting an aiiplicatioii of the results to the actual advertis¬ 
ing situation, due allowance must be made for certain points 
of difference between the usual manner of observing advertLsc- 


^ytarcli, Pi'iiici[)Ics of Advertiaitig, p. 7!)0fl. 
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ments in a magazine section and the experimental procedure 
here followed. In order to secure equal presentation time per 
unit of material, it seems quite necessary to adopt some such 
method as that here used, involving a systematic turning of the 
pages at a fairly constant rate, although this is probably not 
the most usual mode of looking through an advertising section 
in ordinary life. In the latter instance, the time per adver¬ 
tisement, even when the pages are turned in order, will vary 
according to the interest of the reader. Then, there is the 
factor of the attitude of the subject which is likely to be more or 
less artificially determined in any laboratory situation. A 
definite task, not of the subject's choosing, has been set for him 
which requires observation according to specific rules, to be 
followed by a report of his observations. These artificial 
conditions are obviously necessary in order to control procedure 
and isolate the factor of size of section, and thus determine its 
effect upon the recall value of an average advertisement. This 
factor doubtless operates in much the same manner in practical 
life situations as we have found it to do in the laboratory. 

Inasmuch aa one-half of the 80 advertisements used in the 
above experiment were colored while the other half were black 
and white, a comparison of the two groups in recall value became 
possible. No attempt had been made, in selecting tho material 
for the two groups, to equalize them in respect to color combina¬ 
tion, mechanical or interest features, or degree of familiarity, 
and hence no genuine isolation of the factor of color was pos¬ 
sible. An analysis of the results on this basis, in which the 
scores of the two groups from the sections of all sizes were 
pooled, gave an average recall score for the black and white 
group of 13.6 compared to 14.4 for the 40 colored advertise¬ 
ments. Since the probable error of the difference is 18.7 or 
only 0.042 times the difference (0,775) no significance can be 
attached to these relative scores. 

A further analysis of the results was possible on the basis of 
the size of the illustration appearing in these 80 full-page 
advertisements. Of the 53 advertisements having an illustra¬ 
tion less than a half page in size, only 20 (38 per cent) were 
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recalled 14 times or more in the pooled scores for booklets of oil 
sizes, wliile of the remabiing 27, with illustrations one-half page 
or more in size, IG (60 per cent) were recalled 14 times or more. 
The average I'ocall score for the former group was 12,1 while 
that for the latter was 18.0. A correlation, by the fourfold 
method, between the size of the illusfcmtion, a.s thus divided, 
and cITcctive recall gave a cociricicntof *f0.33 ± 0.123 which 
would scorn to indicate n tendency for a large illustration to be, 
on the whole, advantageous to efiicient recall. However, the 
adverti.sements were wholly iinsclcctcd, so far as features other 
than size of illu.stration are concerned, and the result here 
indicated may be due, in part at least, to these uncontrolled 
factors. 

TABI.E 3 

r/ic factor of serial position in the recall of adverlisemenls 
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Tlio valuce under Roman numeral I indiento tho average recall score 
for the first two pages of tho 20-pago section, tho first four pages of tho 
40-pagc section, and tho first eight pages of the BO-pegc seetion, in the 
order named. Tho scores for each successive tenth of each of the aeo- 
tiona appear under the corresponding Homan mimoral. 

A final analysis of the data was made to determine whether 
or not serial position in the section was a factor in determining 
the efficiency of recall, under the conditions here obtaining. 
In the main experiment with the advertisements, the page order 
of each section had been systematically shifted from subject to 
subject, so that every advertisement appeared the same number 
of times as any other in each position, for the booklets of differ¬ 
ent size. The factor of serial position was thus effectively 
isolated. 

The value of aerial position in the three sized sections is 
shown in table 3, in which contiguous positions have been 
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grouped into a series of 10 successive positions in each case. 
Thus, the value under the Roman numeral I in the table is an 
average of the recall scores of the first two pages of the 20-page 
book; the first four pages of the dO-page book, and the first 
eight pages of the 80-page size, iu the order named. This 
method of grouping was adopted as a matter of convenience in 
comparing the data of the three sizes of section. 

The results indicate that the first 4 pages of the 20-pagD 
size are positions of especial advantage in recall which sug¬ 
gests the possible operation of the law of primacy in thi.s, as in 
other types of serially presented material. No evidence of the 
operation of the corresponding law of recency is indicated, the 
value for the last two pa^ (under Roman numeral X) being 
no higher than for pages 11 and 12 (under Roman numeral 
VI) in the middle of the section. In the 40-pagc, and 80-pagc 
sizes, there is a considerable amount of variation in the scores 
for the different positions as grouped, but no tendency is appar¬ 
ent so far as position in the section taken as a whole is concerned. 
Primacy and recency are evidently of little or no importance 
under the conditions here employed. It is not unlikely that 
the unusual complexity of the unit.s, as compared with the usual 
laboratory memory materials, togetha’ with the extreme length 
of the series here employed, may have counterbalanced any 
advantage arising from the operation of primacy and recency. 

In any case these results suggest that the factors of primacy 
and recency, as these terras are commonly used in studies of 
memory, can hardly be responsible for the superior value com¬ 
monly supposed to attach to the first and last few pages of the 
section, over the inteiraediate positions, The accepted superi¬ 
ority of these preferred positions more probably depends upon 
the fact that they are much more likely to be observed, in the 
ordinary course of reading the magazine, than are the more 
centrally located pages of the advertising section. 



AN EXPI'UUMICNT IN T1OTIN(} ENGINE J.ATHE 

Ai'^nTrjj)i'> 

w. cilkason 

Ihmcrsih/ of 

This paper in a continuation of the work of Everett E. 
Patten, which appeared in this Jouunal in 1023 (vol. vii, pp. 
10-29). Since the jnirposo of the investigation is the same, and 
the metJioJ.s tlie sainf* in certain important respects, it is not 
dcaii-able to (le.‘^cribo tlic cxperiiiieiit in its entirety. If the 
reader is interested ho may refer to the former article. The 
chief difTorGnccB, howjjvcr, in procedure and results aa well as 
several innovations in the process, arc here explained and 
contrasted with PattcipH work. 

The i)urpose of tho iiiveslignticn wq.s to assemble a battery of 
tests which would be useful in the prediction of the aptitude of a 
beginner for learning the engine lathe. The subjects were 
Frcslimen in the Engineering Hcliool of tlie University of 
Wlscoiisin, and the Uists were made while the subjects still had 
the miniinuni of experience in lathe work. The criterion 
adopted was the (piallty of the work turned out In the course 
of tlie fleniPflter. 

The live pieces of lathe-work turned out (four of cast iron 
and one of steel) were, as in the former investigation, carefully 

* The writer Ijcka to acknowledRO tho fact that tho general plan of 
the inveatigation wns worked out by Dr. C. L, Hull of tlio Psychology 
Department, University of VVisconflin, nnd that )iis general suporviaion 
throughout was invaluable. The writer thanks Mr. Brecky for hia aid 
in administering the tosLq and especially for his careful moaHuremeiit of 
the criteria, The flovoi'ftl student nssistnats deserve credit for tlicir 
cave in administering tlie testa. lie is obvionsly greatly indebted to 
Mr. Patton for tlio free use of the rcaulta of his work, und to Mr, Van 
Taascl for certain of his rc.^iiltB, the use of wliicli is explained later. 
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measured with miciometer calipers. The deviations from the 
blue-print specifications in each of the twenty-seven measure¬ 
ments taken from each student's work, were recorded, each 
measure subjected to check distribution. The conatant median 
set for each of the measures was 85 per cent. The scores for 
each subject in each measurement were computed on a per¬ 
centage basis (Patten, op. cit.). At this point the criterion was 
improved over Patten’s work, wc believe, by assigning weights 
of varying magnitude from one to eight (the total of weights 
being one hundred), the comparative weight for each measure 
being determined by tire relative difhculty of the operation 
measured. The measurements were taken and the weighting 
estimates were made by Mr. Brecky of the Shop Practice De¬ 
partment, The criterion thus carefully determined was very 
largely objective, and, we believe, reliable. 

Although Patten, in his work, obtained a multiple correlation 
coefficient of 0.55, it was believed that a substitution of new 
tests for some of those which had yielded low coefficients might 
appreciably raise the prognostic value of the team. Table 1 
shows the tests used by Patten and those used by the writer, 
arranged in parallel, together with yield of z,cro order co¬ 
efficients. 

The measures taken through the use of the Coordination test 
apparatus (Patten, op. cit,), show, as may be seen, a decline in 
one from 0.42 to 0.21; in another, plus 0.19 to minus 0,16; in 
another, 0,36 to 0.166. Then there is an increase in tlie fourth 
from 0.03 to 0,236. The present writer's figures may be con¬ 
sidered the more reliable for three reasons: (1) they are based 
upon the examination of seventy-seven subjects, whereas there 
were only sixty in the other investigation; (2) the “Coordina¬ 
tion distance" measure yielded for Patten a “plus" correlation 
which would, as he remarks, indicate that the more deviating 
from the path in the test, the better the worker, whereas one 
would expect the opposite to be true. The present writer's 
minus 0.16, then, is the more likely, though not high enough 
to be used in the final team; (3) the low "diagonal deviation" 
yield, in Patten’s work was not as high as he expected, and his 
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prediction that a retest would rniac the coeflicient was realized. 

The 'Aock assembly’' test has suffered markedly each time 
it has been given. In a preliminaiy investigation by Nelson, 
along the same lines but with fewer subjects, the teat yielded a 
coefficient of -0.33. Then follows Patten with - 0.20, and the 
writer with - 0.05. The test is largely one of ingomiity, and one 
would scarcely expect a high corrclution with lathe work, 
which seems to require but little of that ability. 

The "box directions" test (described liy Patten) also suffers a 
drop in its prognostic value, according to results herein given- 
minus 0.27 down to minus 0.16, Its low correlation with the 
other measures saved it for final use, however, and there can 
be little doubt but that the test taps to a certain extent the 
ability to follow blue-print directions, which is so necessary 
in lathe-work. 

The “cube" test was designed to tap what was considered a 
necessary constituent of lathe aptitude, namely a sense of the 
relationship of tho parts of au object to the assembled whole, 
together with the ability to apply method in ag-sembling the 
parts. So a group of twenty-seven small wooden cubes were 
placed on a glass plate before the subject, arranged in little piles, 
one pile consisting of those painted on three faces, another of 
those painted on two faces, another, on one face, and a last 
single unpainted cube. All of them, properly assembled would 
form a large cube painted on all six surfaces, with no painted 
surfaces in the interior. The time measure was taken, but the 
correlation with the criterion was very small, and the positive 
correlation with the lock assembly test was rather high, which 
latter might be expected. 

A number of head measurements were secured. The instru¬ 
ment employed was a special cephalic radiometer designed by 
Dr, Hull. The instrument was so consfcnicted that, from the mid 
point of an imaginary line drawn from ear to car through the 
head os axis, the exact radial distances to various points on the 
skull may be readily measured. Among these, for example, 
were distances to the point of the chin, the base of the nose, 
and various points on the cranium'. On inspection of the roc- 
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ords it wos seen tliat two groups of meaBurea, the front nncl 
back cranial, showed the most significant variations. Accord¬ 
ingly two front mcasui-ea were comliincd, and two back meas¬ 
ures combined. These two groups wore correlated separately 
with the criterion. The coeflicients of plus 0.08 and plus 0.12 
arc interesting and suggesbivo but not very valuable because of 
their small size. Judging from, them, however, it would seem 
that the greater the cranial "bulge” in those directions, the 
greater the lathe aptitude. 

The Thurstonc "Technical Information” test^ yielded by far 
the best results. It wna believed that tliere Bhould be a relation¬ 
ship between a young man’s interest and knowledge on the one 
hand, and his skill in the production of the obj ects of his interest 
and knowledge, or of similar objects. It may be argued that 
manipulative skill leads to an interest in the thing’s used or 
made, and this interest to luiowledge of the facts about them; 
or perhaps the interest and Icnowlcdge stimulate worlonanship, 
Possibly both are true. The test consists of one hundred 
statements, each relating to a technical subject on which there 
is more or less popular knowledge. In each statement there arc 
four alternative words of similar nature only one of which, when 
used, would make tlie statement tmc. A few of the possibilities 
are quite obviously absurd, but mo,st of them require some actual 
knowledge of tliosubject to supplement the common sense of the 
person tested. The subjects were requested to underline the 
most probable word of the four. 

The percentage scores obtained, based on the entire one 
hundred answers correlated with lathe ability plus 0.39. In¬ 
spection of the sheets showed, however, that there was a con¬ 
siderable number of "dead” statements, in that they were too 
easy or too hard, To eliminate these and other non-significant 
statements, the writer made use of an entirely different set of 
data.® From this set of data twenty-five of the one hundred 

* Publialiocl by tho World Book Company. 

® Tho writer ia indebted to Mr. Uiohard Van Tassel of the Psychology 
Department of tho Univeraity of Wisconsin, for hia use of the Toclinicnl 
Information teat acorcs of sevonty-Bevon subjecta, whose criterion gnulea 



176 


CLYDE W. GLEASON 


statements of the Thurstone test were selected as being signifi- 
■eaiit, after the following fashion; The new (Van Tassel) sub¬ 
jects were arranged in the order of theirscoring on the criterion. 
Their errors on each statement of tlie Thurston test were then 
recorded in a check diagram. Thus, the students were ar¬ 
ranged in order of criterion ronic along the ordinate, and 
the statements along the abscissa. Then the ranked subjects 
were divided into three sections, a hi^, n middle, and a low 
third. The error totals were then computed for each of the 
•one hundred statements' for each of the three sections of 
students. All statements were then eliminated which did not 
show a small number of errors in the high section, more in tlie 
middle, and most in the lower. This was done on the assump¬ 
tion that no statement could constitute a significant test of com¬ 
parative ability unless, when used, the results would show the 
inferiors making more errors than the superiors. 

TADLE2 


Van Tasaal (25 statemente selected): Nos. 11, 15,17,18,19,24, 

Gleason (30 statemontB selccrted): Nos. 6,10, 12,15, 19,19,24, 

VanTaasel: 28, 34,35,37, 43,44,46, 60 , 51, 62, 

■Gleason: 26 , 32,34, 37.38,40 , 44,46,48,50,61,53,56,58,61,62, 

VanTasael: 63,08 , 71,74,83,84,86, 88,100 

Gleason: 68,60 , 74,83,84, 80, 100 


The writer’s subjects were then regraded on the basis of their 
performance in the remaining twenty-five statements. Corre¬ 
lation of these new scores with the criterion yielded plus 0.433, 
the coefficient adopted. A higher coefficient, plus 0.474 was 
obtained previous to this, by using the writer’s own data as the 
basis of selection, but such procedure unjustifiably makes use 
of favorable chance factors in the trater’s data. 


.and test scores averago praotioally the samo as the writer's subjects. 
The data are comparable in every respect but obtained from an entirely 
■diilcTent group of BubjBots. 
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Since the Thurstone test is printed and o-vailable for general 
use it may be worth while to list in parallel rows, the numbers of 
the statements selected upon the basis, respectively, of Van 
Tasael'a and the writer’s subjects (see table 2). 

Of the twenty-five statements finally used, sixteen arc 
common to tlio two groups, and those which are not, are prac¬ 
tically all on tiic borderline of usability. This fact shows that 
there are distinct possibilities in the method, and argues for its 
use not alone in the administration, but the con.struction of 
such tests ns well. It is understood, of course, that the state¬ 
ments selected a.s significant for this particular criterion are 
not necessarily so for another type of criterion. 

The general conditions under which the teats were given 
were excellent. Each test was administered by a psychology 
major who was carefully trained for the task and assisted, 
where ncccssaiy, by another who kept the records. The Tech¬ 
nical Information test was given to small groups of the subjects 
in a separate room, and the individual subjects were advanced, 
on completion of that test, through the rest of the series of tests, 
and always in the same order. The attitude of the subjects was 
excellent, and we had the hearty cooperation of the Engineering 
instructors. 

The means and standard deviations of the variables (tests 
and criterion) finally selected are shown in table 3. 

The 7ero order and inter-correlationvS are given in table 4.^ 

The P.E, of each zero order correlation is less than 0.075. 

Here, as in Patten's work, the intercorrelations are low— 
half of them actually negative. And in this investigation, as in 
Patten’s, more than the usual emphasis was placed upon this 
fact in working up the data. 

The next step was to obtain the correlation of each test with 
the criterion, ^Yith the influence of the other tests removed, 
achieved througli partial correlation. (Method outlined by 

* All poaaible intcrcorrelationg of the original data were computed, 
90 in nil, This work wna greatly facilitated both in speed and accuracy 
by the use of the Hull automatio correlation computing maohino, which 
was put to its first practical teat in rcaearch work in the course of this 
investigation, The work was done in the late summer of 1924. 

TtlJ^ JOUnvt'. Oi' Al'PX.rED MTCllOLOa Y, VOL. X, ^ 
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Yule, Introduction to the Tlicory of iStntisticH, p. 23D; and 
RosanOTV, Analysis of Mental Function p. 39-43.) 


TAni.E 3 


VAHIAULB 

MtlAM 

nCVIATItlN 

UVIT OF MRAHUnPMBNT 

I, Criterion... 

II, CoGnlincition teat, period 

82,258 

5.703 

Per cent on work 

I)iOCC8 

of time. 

Ill, CocirtJinafion test, dingo- 


0,2735 ■ 

Minutes 

nftl deviation. 

2.ai2 . 


Aren in square 
inches 

IV. Box directions, time. 

4.310 

2,278 

IMiiuitcfl 

V. Technical Information.... 

14.(123 

4.531 

Number correct, 
bnaifl 2,5 items 


TAnt.E i 


VARlAUI.Ea 
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II 

III ' 


II. 

-0 21 


■■ 

Vorinbles 

Ill. 

-0,23 

-0.10 

+0,433 
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IV. 



V. 




TABLE 5 


T'jj.jlj, 

Tu.JJt' 

njl.!34. 


- 0,202 

-O.IG 

- 0.10 

+0.410 


The highest order of partials is shown in table 5. 

A comparison of the above with the zero order coefTicicnts 
shows a romarlcably small shrinkage, "which indicates how com¬ 
pletely each test taps a separate constituent of lathe aptitude. 

The coefficient of total correlation {R) was then derived and 
checked (by Rosanow’s methods, op. oit., p. 40). Tlio coeffi¬ 
cients arrived at via two routes, i,e,, using two sets of partials, 
were 0,527 and 0,524, the slight discrepancy undoubtedly due 
to dropping decimals. These coeflicients serve as a check upon 
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the accunicy of tlio purliiLlIini; niul give uh a ufieful moans of 
(ixpressing tlie total jjrognosfcic yaluc of tlio testn. This ia soon 
to be slightly (tinea points) lower than was obtained by Patten. 

Ab yet the aHseuibhvgo of testa cannot be considered a battery 
since tho varying sizes of tho zero order coefTicients certainly 
points to the neccHsity of giving the tests widely different 
weightings. 'Po this end the formulae given !)y Yulo (op. cit., 
pp, 2117-2‘ld) wore eniploycd, which, when worked out irv detail, 
gave the following regression equation or forccuatiug formula: 

X I = 34.190 - 3.782 X, -0.4958 JT, -0.424 f 0.3114 X. 

In making a prediction, Xi represents the imkno^vn probable 
grade in tlic lathe work, of any given student, or, if you like, 
the probable aptitude of an applicant for a position of that 
nature. ^’’ 2 , JV 3 , Ab, and Xa represent, rospectively, the raw 
scores of the individual in the tests of those nimibera. Sub¬ 
stitute these raw scores for the X’s and solve for X\. 

As a test of tlie accuracy of the computation throughout, 
the substitutions were made by the writer for each of the 
Bcventy-scYcn subjects of the experiment and the estimated 
criterion scores thus .secured ^ve^e coiTclatcd with the original 
criterion. If there were no errors, and no shrinkage due to 
dropping of tho decimals, tho check cocfllcient should equal 
that for total correlation (here, 0.527). The check coefficient 
found was approximately 0.50, which was deemed sufficiently 
close to guarantee tho general occuracy of the arithmetic. 

The fact that of the .seventy-seven predictions made, thirty- 
nine fall within three points of the actual scores, -while ten are 
identical, serves as a rough indication of the value of the tests. 
Their forecasting efliciency may also be expressed in terms of 
percentage, the figure being determined by the use of the 
formula;® 

S = 1 - Vi - »•* 

An R of 0.50 yields a forccaating efficiency of 13.4 per cent, 
which compares fairly well with moat tests of special aptitude. 

“ For details and cxplnnation of this formula see article by Dra. Hull 
and Limp in Journal of li/ducatloaal Paychology, February, 1924. 
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STATEMENT OP THE PROBLEM 

It is recognized that the possession of a trait which is com- 
monly called peTsistenee may enable a person who may have 
deticieiit intellectual ability to succeed whereas one who has 
ability and lacks persistence may fail. The trait which is 
represented by this term is recognized but as yet we have not 
been able to give it a specific evaluation. The experiment to 
be reported in this paper is an attempt to formulate a clcar-cut 
concept of persistence and to develop a means of measuring it 
in its varying degrees. 

Persistence is a mental attitude which arises as the result of a 
definite environmentai situation. The stimulus to peraiatence 
is some situation that would tend to hinder the free unfolding of 
a course either begun or planned by an individual and the atti¬ 
tude of persistence indicates a reaction of pugnacity toward 
this thwarting situation. This attitude is probably a condi¬ 
tioned response.^ It might be defined as that attitude which 
drives a person, once he has undertaken a task, to complete 
it to his satisfaction. 

We may state this in another way. When thwarting de¬ 
creases the neuro-muscular tension of an individual we call 
that individual non-persistent. When tliTvarting increases the 
neuro-muscular tension of a person we say he is persistent. 

^ For an explanation of how Biioh on otiatude might be conditioned, 
eee: Morgan, John J, B., The Psychology of the Unadjusted School 
Child, Macmillan, 1924, p. 60. 
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The mcaaiirinK of this trait involves the creation of an experi¬ 
mental situation which must have certain specific factors which 
grow out of an analyaia of the trait and its development. 

1. The subject must be given some feeling of familiarity 
with the task involved. One does not persist in a totally new 
task for the simple reason that he lias no means of evaluating 
the possible magnitude of the difliculty. 

2. He must have experienced some success in the task. Per¬ 
sistence is an ouifii'owth of the habit of success. Hence, it is 
absolutely essential that the individual experience success in 
the type of work involved in the test in order to measure how 
strenuously he reacts against thwarting in that same sort of 
work. 

3. Training in success should involve tlie overcoming of 
increasingly greater difTiculties. 

4. The final task must be diflicult enougli to thwart the most 
persistent person. 

fi. There must be some scale by means of which the varying 
reactions may be evaluated. Most of our test measures are in 
terms of degrees of achievement or tlie time taken to attain the 
same degree of achievement. Since pcraistcncc is only indi¬ 
cated by the subject’s reaction when achievement is withheld 
it is obvious that the first cannot be used in a test of this sort. 
In a previous experiment- with the same apparatus, time was 
used as a measure, but seemed inadequate. 

DESCnil’riON OF THE TEST 

The apparatus used in the te.st was a maze constniotcd accord¬ 
ing to the plan indicated in the diagram. The paths were 
grooves cut into a maple board. The places marked A, B and C 
on the maze were holes so that when the subject, tracing through 
the maze with a stylus, came to one of these hole,s liis stylus 
would drop into the hole. During the test the maze is covered 
with a cardboard through which the stylus is inserted. Enough 
of the maze is visible around the stylus to indicate the nature 
of the turning places but not enough to enable him to sec from 

* Log, cit., p, C8. 
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one alley to any adjoining alley. He knoWvS when lie Ima solved 
any particular problem by the Jact that his .stylus drops into a 
hole. 

All outstanding feature of this maze is that it can be iirranged 
to furnish different problems of inci'casing difficulty. This is 
done by inserting blocks in different alley.s, thus cutting off 
parts of the maze. Tlie problems used wore us follows; 



1. A block as indicated by the dotted lines is inserted at 
point marked (1) on the diagram. This cuts off the greater 
part of the maze and the solution of this one is very easy. 
Hole A is open. 

2. Blocks are inaerted at the two places marked (^). Some¬ 
what less of the maze is closed. Hole A is closed and a solution 
means finding B. This is then a new problem with a different 
and more difficult solution than thefirat problem. 
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3. Blocks are insertetl at the threa places marked (S). The 
holes A and 71 arc both cut olT and n solution involves more 
tracing and tho lo(5ation of u now hole, C. 

4. Blocks arc inserted at the three places inarlted (4). These 
three blacks cut off all three holes, A, fi, and C. The solution 
of this maze is impossible. 


rnocEDunB 

The subject is seated in a eomfortablc position witli tlie 
board, already prepared for the first test, covered with the 
Cfli'dboAi'd, and witJi the .stylus in.scrtcd at the round alley (*S) in 
the middle of tlie board, on a table in front of him. The 
experiinontor then say.s: “You see those little alleys that the 
stylus can travel through? You take lliis stylus and trace 
through until it drops into a hole, see, this way.” The experi¬ 
menter traces to the first turn and then says, “This first test is 
very easy, but, you see, licrc you can go two ways. You must 
choose which way to go. If the stylus does not drop into a hole, 
come back and try tlio otlier way. Wlicfj you find the hole, 
tell me and I will open up more of the hoard for you,’' 

Tests two, three and four arc given in succession. When 
the experimenter opens up the board for the fourth test he 
should say, “Now you iiavc practically the whole board to work 
on.” While working the subject may say, “You must have 
put thc,se pegs in wrong.” If he insists the experimenter may 
make an examination, but it is bo.st for him to say nothing. 
The subject may ask directly, “Do you know there is a hole 
here?” In answer simply smile. Let him interpret as ho 
pleases. 

Usually the smile is sufficient but if the subject should con¬ 
tinually ask questions in an effort to get a pointer the experi¬ 
menter may say, "I am not supposed to talk while you arc 
taking the lest.” This is merely a statement of the attitude 
that has been preserved throughout the test, and serves to 
impress the subject with tlie worth of the test. 

In giving the teat the experimenter wntchoR the manner in 
which the subject worlts and he can readily place him in one of 
the following nine groups: 
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1, Careless-anxious to quit a task. 

2. Excuse liunter—always has an excuse to get out of work—feels 

badly, eyes hurt, time valuable, etc. 

3. Fiddling plodder—keeps working because ho has not enough 

initiative to try harder or quit, follows line of Icnat resistance, 

4, Intermittent worker—goes by spurts, working hard and then has 

periods of fiddling, 

C, Works hard, but has little insight—(really porsistont, but not 

intelligent), 

6. Persistent worker with some method or definite attempt to ac¬ 

complish aim. 

7. Persistent worker witli some attempt at insight but easily con¬ 

vinced. Probably tries out two or three methods. 

8. Tenacious, obstinate type—more determined to succeed bccau.so 

of obstacles, 

9. Analytical type—intelligently persistent to the extent that he 

fully analyzes the problem. Presents data well worked out to 

prove his coneluBiotva. 

This scale is qualitative but the distinctions between the 
grades are clear cut and the working on the maze brings out 
the different types in a very pronounced manner. In another 
study we are planning to work out the degree to which differ¬ 
ent observers agree in their application of the scale. 

If a subject has W'orked a long time, the experimenter may 
say, ''Do not work longer than you w'ish. If you can’t find 
the hole, and do not care to try longer, you do not need to." 
A student of grade 8 type will usually work an hour or more, 
depending on the amount of time you have asked him to give. 
He will usually ask permission to work at another time. He 
is not yet satisfied with his work. After thinking it over, how¬ 
ever, he does not return. One of grade 9 will return until he 
has mastered the test, by proving that it cannot be solved. 

THE EXPERIMENT 

Three separate judges were given the task of rating one 
hundred persona according to the scale given above. Their 
ratings were based on theii personal observations of each of 
the hundred, 

Three senioi* students were chosen to act as judges. They 
were superior students who had time for work outside of their 
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regular cluaaes and were in their .second year of teacher training, 
having Rtiiclied psychology and pedagogy, in wliich courses 
coiisideraljlc atlention had been given to analyzing character 
traits. The nature of the work wii.s carefully explained to them. 
They understood tluiL an iiLleni])t wim being made to see whether 
the maze test would laeiisure the jjorBLstonce of an individual, 
and that this would he decided l)y correlating the test ratings 
with tlieir ratings. 

Worlcing nlwohitcly liidcpciulcntly each of them took tlic 
list of 100 students and earefiilly rated them by placmg them In 
one of the nine groups si)cciried on the rating sheet described 
above. After they had completed their ratings tlie twenty 
beat and the twenty poorest individuals as determined by the 
average ratiiig.s of the three jufIgo.s wore given the maze test, 

HESULT8 

1. The rating ehoct was an important factor in the ratings 
made by the three judges. A preliminary attempt to get judges 
to rate persistence without the help of tlie sheet in the final form 
presented in tliis jmper gave a correlation between the judges of 
0,304 ± 0.094. The coiTclations between the ratings of the 
three judges reported in this paper were as follows: 


Jiidgo 1 with judno 2 . 0,576 ± 0.046 

Judge 1 with judge 3.. 0,046 dr 0.039 

Judgo 2 with judge 3. 0.584 d: 0.044 


2. Since there was such a close conclatiou between the rat¬ 
ings nf the three jvidges it is quite probable that the .selection of 
the lowest twenty and the highest twenty according to their 
combined ratings gave groups that were reliably different- 
The averoge combined rating for the lower group was 3.32 
with n standard deviation of 0.92, The average combined 
rating for the upper group waa 7.47 wth a standard deviation 
of 0.54, The difference between the two groups was 4.14 
points with a probable error of the difference of 0.163. Since 
tlie difference is 25 times the probable error of the difference it is 
quite evident tliat as far as the judge's rating,s go these two 
groups were reliably different. 
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3. Having tliese two selected groups the question that we 
wished to answer was; "Will ovir test sort ihese itidividials 
out in as reliable manner aa our ratings did?'’ Our experiment 
gave a definite answer to this question. 

The average rating of the poor group on the test was 2.6 
with a standard deviation of L12, while the average rating of 
the high group on the test was 0.65 with a standard deviation 
of 1.24. The difference befcAvecn these two average.s is 8,75 
while the probable error of the differeircG is 0,25, The differ¬ 
ence is 15 times the probable error' of the difference. There was 
a slight tendency for the judges to rate them liighcr than the 
test results. Otherwise it is evident tlmt the tost .sorted them 
out with almost as great precision as the judges' ratings. 

4, In order to determine more precisely the relation between 
the ratings of the judges and the ratings on the test correlations 
were computed based on the forty cases used in the experiment. 
Of course a correlation based on individuals on the Gxtreinc.s of a 
scale, as our groups were, ^vill give a fictitiously high correla¬ 
tion bub such correlations will enable us to compare the close¬ 
ness of relation if we icmembov that the absolute value of the 
correlations is not significant. 
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The correlations arc about 0.20 higher than arc the correla¬ 
tions between the different judges as shown under 1; hence it 
is likely that the correlations that we would have gotten had 
we tested the whole group would have ranged about 0.20 below 
those found by using only the extreme cases for our experiment- 
The correlation of the test with the combined I'ating of the 
judges was 0.842. The probable errors of the above correla¬ 
tions range between 0.03 and 0.05. With the exception of the 
correlation of the test with judge 2, ttie test has as chj.se a rela¬ 
tion to the individual judgments as the judgments have to each 
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other. In the complete correlations given in i we see that 
judges one and three agree with each other more nearly than 
either do with judge two. Two is the erratic judge and this 
may account in part for the fact that his correlation with the 
test is lower. 


SUMMARY AND CONCLUSIONS 

Three judges were given the task of rating 100 pupils accord¬ 
ing to their estimates of where they fell in a definite scale of 
persistence which was provided them. The twenty highest and 
twenty lowest were then rated by the same scale but in a 
definite standard situation designed to bring out the trait of 
persistence. Tliis persistence stimulus was an alley maze with 
more and more difficult problems given in succession, ending in 
an impossible one. 

It was found that one can rate a stranger on this scale as 
accurately ns this same person can be rated by an intimate 
personal acquaintance on the basis of repeated observations. 

Our progress in the measurement of many mental factors 
has been retarded by an over-emphasis on records of quantity 
and quality of work produced per unit of time. Persistence 
seems to be a trait tlmt cannot be measured in the traditional 
manner. Pbr tins reason emplm.sis was placed on the creation 
of a situation that would produce an expression of the trait, 
even though wo had to use a qualitative measure of performance. 



THE CLASSIFICATION OF MENTAL DEFICIENTS 
(ESPECIALLY OF GIRLS) FOR A SPECIAL 
CLASS CENTER 

NELLIE E. POWERS 

l^rancGS E. IVi'Kard ScAooi, Boslon, Massachunclls 

As changes have come about in the aims of education, the 
process of classification of school children has taken a synthetic 
turn, The child anddiis capabilities are studied. Possible 
futures are being explored. The olosei’ capabilities and possible 
futures can be linked up tho greater will be social progress and 
happiness. 

Mental dejidents is a term, used here to designate the pupils 
found in the public schools who are so mentally and education¬ 
ally below par that they do not give promise of advancing far 
beyond the standards of the primary grades; still they may be 
partially, if not wholly, self-supporting in their later lives. 
The term is used in a puiposed attempt to do away with the 
use in this connection of tlie term "feebleminded’' with its 
varied and sfcigmatic interpretations. Even the word "do- 
fioient" carries an implication of inability to function which 
cannot properly, and ^ould not be, applied to a human being 
until after life has given the try-out. A better term, one with¬ 
out a trace of implied stigma is awaited. 

The term special classes has reference here to classes for those 
whose intelligence quotients range from 50 to a possible 90. 
It is a fairly well established fact that those whose intelligence 
quotients fall much below 50 are ordinarily safer under the 
protection of the institiitiori. Records of the State School 
for the Feebleminded at Wftverley, Massachusetts, show that 
“institutional" cases reacli tlie inatitution sooner if refused 
admission to the special class or to the graded school. An 
“institutional" case, if protected in special clossea until he is 

ISd 
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beyond scliool age, liecomes at the time of discharge a serious 
menace to himself and a difTicult problem for society- Until 
clnssificntion is more carefully and scientilically worked out, 
the special classes, if their pupils are properly classilicd, can 
care for certain pupils with intelligence quotients of between 
80 and 00 much l^etter than the grade classes. Eventually 
clinic classes may better meet the need of the 80 to 90 cases; 
then the special cla.sscs will care for the cases with IQ'a of from 
50 to 80. The line of demarcation at either end of the scale 
should be most clastic when applied to individual cases. The 
intelligence quotients of the 90 special class children of this 
Boston study show a range of from 43 to 83. Eighty-eight per 
cent of the quotients fall between 50 and 83. 

A cenler is interpreted here ns a group of classes, largely of 
adolescents, whose teachers and pupils arc working together 
cooperatively for the uplift of the group and of each individual 
in the group. 

With the present conception of the kinds of training which 
are of value to pupils of such a center, three classes would be the 
smallest number that could cooperate in this way. Authorities 
differ as to the most de.sirablc number in each class, From my 
own experience, it would seem that a teacher in awell organized 
center can work as advantageously with 18 to 20 pupils, as a 
teacher with a less carefully selected group can work with 12 to 
15. As the number of classes is increased within a center be¬ 
yond 6 or 7, the intimate contact of each child with the leader 
of the center is lessened. This means much more to the men¬ 
tally deficient than to the normal child. 

The following, then, is a study of the methods and results of 
the grouping of adolescent girls whose intelligence quotients lie 
between 50 and 90, in a small, centrally located school, where 
pupils enjoy, share in, and profit by experiences which promise 
to prove valuable to them in the emergencies of later life. 

On April 2, 1924, the following questionnaire was sent to 
Superintendents of Schools or Heads of Measurement Depart¬ 
ments in 141 cities in the United States. (The 141 cities were 
selected from those listed by the United States Bureau of 
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Education* ag conducting special classes for retarded or back¬ 
ward or mentally deficient pupils,) 

1. How nMiTiy Special Class Centers for the Mentally Retanletl or 
Deficient have yon? (A. Center meaning three or more 
classes grouped and working together.) 

Number of claaaca in each Center? 

Sexea, and range of agea of pupila? 

NatLonalitiea? 

2. Who ohooBca the piipila for a Center? 

3. What ia the process? 

4. Are mental tests given? If so, what testa? And who gives 

them? 

5. What are the findings from the data obtained from eucli tests? 

8. Are printed reports available? 

7. What types of pupila are admitted to a Center? 

8. Whnt typos arc rejected? 

9. On what bases arc classes within a Center divided? 

10. Do yon know of other Centers organized since 1922? Who is in 
charge of them? 

Replies, very carefully worked out, were returned from 114 
cities. The summary of the replies follows. 

Question 1. In 48 cities, 140 centers were located. Of these 
centers 12 reported having more than 6 classes. The median 
number of classes in a center was 5. There are not as many 
centers for girls only as for boys, or for both boys and girls. 
The ages of pupils parallel the compulsory school age. There 
are very few American children in the classes. The foreigners 
are such as the location of the cities implies, 

Question 2. Trained supervisors select the coses in 20 cities, 
psychologists or trained clinicians in 19, state examiners in 5, 
principals or untrained teachers in 4. 

Q^ieslion S. The grade teocher, principal, school nurse or 
social worker first notes the backwardness. Wherever clinics 
are available pupils are referred to them or to a psychologist. 

Question 4- Thirty-six of 48 cities report the use of or reli¬ 
ance upon some form of Bioet-Simon Individual Intelligence 

‘Schools and ClBesea for Feeble-Minded and Subnormal Cbildren. 
Bulletin No, 59,1923. Published in 1924 for the Department of tlic In¬ 
terior, Bureau of Education, Washington, D. C. 
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Tests, llcporLs from clinics show that the usual clinical pro- 
ccdmcs arc followed, batteries of tests being given to each case, 

Quesium 5. Only leading cities have made deductions from 
data on file. 

Quealion 6, Very little printed matter on the subject is 
available. Busy workers on the proldcm have as yet done little 
writing, 

Quedions 7 and S. The tyjws of cases admitted and rejected 
arc greatly influenced by legislation. Only 8 of 48 cities report 
refusal of admission to cases with IQ's below 50, Bour citio.s 
frankly admit that they enter all cases that come, regardless of 
MA'a or IQ’s. Cities with strong clinieg report definite 
limitations of 50 to 80 or 85 IQ's. 

Qu. 2 dion 9. All agree tliat mental age and intelligence quo¬ 
tient, even plus academic ability, ore not criteria enough for 
classification. Tlicm is an emotional, or social reaction that 
needs more .study and interpretation. The late lOr. ‘Walter E. 
Ecrnald wrote, under date of April 29, 1024: "Alosb of our 
plans .... are based upon psychological findings, plus the 
personality and character .study, plus the patient’s liome and 
other cnvlvontncnlH, etc. Evejy individual is a new one and 
his needs are just ns individual," Dr. Arnold L. Goscll of the 
Yale Psychological Clinic writes: “The factor of vocational 
capacity and capacity to make social adjustments are of special 
importance with respect to classification." 

Question 10. A lar/^e number of centers are struggling along 
without knowledge of what othens have done or are doing. 

The fact that authorities differ on such subjects as Jilcgrega- 
tion of the Mentally Deficient in Sixjcial Classes, Alaximum 
and Minimum Curriculum, Admission Iloquiromcnts for 
Junior High School, is evidence again of progressive thought 
on individual differences and individual aptitudes, and empha¬ 
sizes the great value to normal individuals of studies and work 
on the prol)lem,‘? presented by the menially deficient. 

On October 1, 1924, a tally was made of the aourcos from 
which 1875 ])Ui)ils enteriMl Boston Siiocial Classes, d'he pupils 
are tiie ])opulation of 95 classes, including four centers. 
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From Grade I came 27 per cent of the eases; from Grade II, 
30 per cent; from Grade III, 17 per cent; from Grade IV, 10 
per cent. Tlie remaining 16 per cent wore from eleven other 
sources. 

From much observation of placinga in special classG.s from 
Grades II and III, it appears that most of the cases wgi’c prob¬ 
ably recognized in Grade I, but were left in graded school at a 
parent’s request. (Massachusetts low endorses parental au¬ 
thority in such matters.) 

Terman writes; "Children are sent to school not when they 
are mature enough to Icam what is taught, but when they 
have lived six times three hundred and sixty-five clays."® As 
long as this is tiaie of our AmeiicMi public schools, Grade I must 
continue to contribute the major share of candidates for special 
classes. Chronological age is not the best criterion of readiness 
to begin a school career. 

Scientific diagnosis of abilities should be made at the time of 
entrance to Grade I. Ibis diagnosis sliould be followed by 
immediate and authoritative placing. Parents should know and 
appreciate the meaning of early diagnosis. 

The school® studied is located in the geographical cciitor of 
five Boston school districts and is easily reached by electric 
cars from all parts of the city. The over-age children of the 
immediate distriet were carefully tested in January, 1913, by the 
Goddard Binet-Stmon Test; 3.7 per cent of these ovor-age 
children proved to be three years or more retarded. From the 
retards were selected the youngpst, enough for two classes. 
Neighboring districts contributed -to another class. Three 
more classes were made up of pupils from any and all parts of 
the city. Sexes were not separated. 

The pupils of the six dosses were then graded according to 
mental age, and grouped within classes according to intelligence 
quotient. This grouping, although not satisfactory, continued 
until 1915 when it seemed best for purposes of appropriate 

^Terman, Lewis M. The posaibilitioa and limitations of trnjniiig. 
Journal of Educational ncaoardi, vol. X, no. 5, Deccrabor, 1924. 

* Prances E. IVillBi'd School, Boston. 
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handwork to separate the sexes. The boys became the nucleus 
of a boys' center, and girls from distant districts filled the 
vacancies. The total mimber of girls was kept at 90, the capac¬ 
ity of the building. 

There were great differences in ability between the twelve- 
year-old girl with a rrientnl ago of eight, who had sat in grade 
classrooms up to the fourth grade, and the twclvc-year-old girl 
who had enjoyed fewer ycara in grade school and several years 
in a special class. Differentiations for training was necessaiy. 
Today very few girls enter the center directly from a graded 
school. Most of the candidates have been pupils in a single 
special class. Any twelve-year-old girl, pupil of a Boston 
special class, becomes automatically a candidate for the girls' 
center, though there may be good reasons which will prevent 
her entering the center. 

Some criterion other than mental age and intelligence quot¬ 
ient was needed for making group divisions within the center. 
The healthy, overgrown girl of fourteen with a mental age of 
eight was as much out-of-place with younger girls whose men¬ 
tality was eight, and with whom she could compote in academic 
and hand tasks, as she liad been in the graded school. At once 
the problem resolved itself into a perpetual study of individual 
differences, individual needs, and individual placing. 

When a new girl enters today she is placed in as low a class 
as her record makes it seem possible for her to profitably work, 
—in a class where she can do the work. This gives at once the 
necessaiy success basis, and she secs the added opportunity of 
several promotions ahead before she inuat leave the highest 
class when she is sixteen years of age. 

The following study for purposes of classification within the 
center was made between Janiiaiy 15, 1925, and February 18, 
1925. A complete study should cover physical, mental and 
social conditions for each child. This study omits physical 
diagnosLs, though it docs not minimize its basic importance. 
It is hoped that diagnoses now being made at the Boston Home¬ 
opathic Ilospital Posture Clinic will yield valuable data on mat- 
teis physical. 
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A study of the birthplaces and parentage of the 90 girls yields 
these facts; 

Of 67 white children, 59 were bom in the United States, 4 in 
Italy, and 4 in other European countries. All of tlie 2-] colored 
children were born in America. 

Of 07 fathers of white children, IS wer(5 born in the United 
States, 22 in Italy, 5 in Ireland, 5'in Hiissin, 17 in otlior Euro¬ 
pean countries, 

Of 07 mothers of white children, 14 were born in the United 
States, 23 in Italy, 8 in Ivclimd, 5 in "Russia, 17 in other T'lui'o- 
pcan countries. 

"With the exception of one colored father and mother, born 
in England, all of the colored parents wre born in the United 
States. 

Only one child ia an American of the third generation. In 
only three cases could mixing of nationalities ])o Iracctl. Of the 
59 white girls born in the United States, 51 bear names that give 
distinct evidence of their foreign origin. 

The range of chronological tigcs is from 8 to 10 years. The 
median age is 14.5 years. 

The range of the number of years tlio girls have been actually 
present in the classroom is from 1 to 11.5. The median time is 
6.3 years. 

The ages of many of tlie girls wore falsely entered in ICimler- 
gavten. This alone may be a fertile source of vr.tavdation. Now 
birth certificates are required at entrance to school. 

The low record of some girls is duo to poor attendance. 
This is often not the fault of the girl but of her foreign parent 
who values a little sembbing at home more than .she docs the 
education of her child. 

A striking critician of past classificatioms and of inelasticity 
of curricula appeal's, when one finds among these girls those 
who have been in actual attendance in scliool 10, 11 and ll^ 
years, and today have only second and third grade academic 
ability. They all Ima-o otlwr abilities which, no doubt, might 
have been better fo-stered had the girls )>een properly iilaced 
as soon as they were recognized ft.g ncadom’c retards, A1 though 
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apecial claasos, and especially properly equipped ccntcra, are 
very expensive, states are bearing expensive social burdens 
because of improperly placed retards, 

Eighty-fo\ir of the 90 girls live in congested quarters. Fam¬ 
ilies are largo. Italian girls arc living in the most crowded 
quarters. One Italian girl is one of ten who live in four rooms. 
Another is one of (dcvcii who live in four looma. 

Siilendid results of social service work appear when one 
studies tlie recrcationa of the children. Comparatively few 
of the girls play on the streets. With two exeeptions, the par¬ 
ents welcome playmates to the home, where games are played, 
the graphophonc entertains, and where even fudge is made. 
Many of the girls belong to gymnasium or dancing classes, or 
to clubs, connected ^vith the iScltleincnt Houses or with Church. 

The moving pictures are the greatest outside attraction. 

Of 83 girls, 70 attend moving pictures once a week, 8 twice, 
4 three times, and 1 four times. 

Mfty-five of 71 girls go to bed regularly by nine o’clock. 
Italian girls arc kept up late by die late frolics of the guests of 
older members of the family. This may explain the fact that 
nearly all of the tardy marks of tlie school are made by Italian 
girls. 

A test, using Ilnggcrty Intelligence Examination, Deltas 
1 and 2, proved iinsati-sfactory because of a scorning overlapping 
of the tests. However, each girl whose scores were at great 
variance, is an active, unstable, neurotic type of girl. One 
is hard of hearing. The general inability of the girls to interpret 
the printed page makes some of tliesc tests unsatisfactory for 
these particular girls. 

From the testa recommended ns valuable by the various 
clinics, in answer to the questionnaire, four group tests were 
chosen, none of which presupposes the ability to read, The 
first given was the Dearborn Group Test of Intelligence, 
Series I, Examination A. Miaximum score is 202. Scores 
ranged from 22 to 17G, witli the median at 109. 

The second test waa tlic Prcsscy Mental Survey, Primer Seale. 
Maximum score is 100. Scores ranged from 14 to 87, with tlie 
median at 60. 
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The third test was the Pintncr-Cimningham Primary Mental 
Test. Maximum score is 59, Scores ranged from 22.5 to 55 
with the median at 43.5. In tlie distribution of these scorcB 
most of the frequencies were 1 or 2; the largest being 0. It 
would seem that this is another proof that iiiclivicUial test and 
individual adjustment is necessary for intelligent clus.sification 
of this group of girls. 

The fourth teat was the Otis Group Intelligence Scale, Pri¬ 
mary Examination. Maximum score is 85. The scores ranged 
from 13 to 79, with the median nt 51.5. 

Every child apparently put forth her very best e/Torfc onevery 
test. All enjoyed it thoroughly. The best work was done on 
tests to which there was some “carry-over" from training given 
in the special classes. Surprisingly few failed on the time- 
telling test of the Dearborn. Tests. Test III of the Pressey 
Scale, the “Form Board Test," was perfectly done as far as time 
permitted. A few did not finish within the time. Test 5 of the 
Pintner-Cunningham Test wag exceptionally successful. This 
is the one in which similar parts of a picture are identified. 
Those who did not do-well on this are the over-imaginative, 
story-telling, or seemingly untruthful girls. The Association 
Test of the Otis Intelligence Scale was perfectly done by G8 of 
the 71 tested, For most, it was the only perfect page of the 
test. 

As a whole these group tests do not give satisfactory ratings 
for the higher grade cases, nor for neurotic cases. For the 
steady, plodding cases, the results of group tests and of Stan¬ 
ford Revision of the Binet-Simon correlate highly, Even the 
Stanford Revision of the BinetrSimon Tests is not always 
dependable for accurate testing of these girls, as that test 
involves a certain amount of reading ability. 

The general conclusion from the testing of this group of girls 
is that mental testing throws a great deal of light on the cases 
and is, therefore, a most helpful tool. It is far from being the 
only criterion for deciding problems of classification. 

Academic measurement of the girls brought out great short¬ 
ages, Courtis Arithmetic Tests, Series B, Form 1, were given 
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to 65 girls. An olxservcr, unfamilior with the imperfect cor¬ 
relations of effort and nccomplishmcnt, would have expected 
perfect results from this test. Every girl apparently gave her 
whole heart and soul lo the work. Sixty-one rated below 
Grade III, 3 at Grade III, and 1 at Grade IV. Eight readied 
Grade III in Addition only. 

As the oldest group of 16 girls was known to contain several 
of the school’s best rcadei*s, the Thorndike-McCall Scale for 
Sentence Interpretation was given to them. TJie makers of the 
test state that a score of 55 marks "exceptionally low reading 
ability." The scores ranged from 0 to 53. 

Five teachers pooled their estimates of the reading grade 
of the 28 best readers. The estimates were based upon the 
ability to read aloud, wdlh seeming intelligence, sentences 
chosen from standard text books for graded schools. Then 
tliese 28 girls were rated by the Thorndike-IVIcCall Scale for 
Sentence Interpretation. 

Eight casGs of the 28 agi'ced with the teachers’ estimates. 

Fifteen cases \verG over-estimated by tlie teacher, 

Fh'e cases were undcr-cstimnted by the teacher. 

Of the 15 over-estimated, 8 were over-estimated by one 
grade, 7 by two giodes. 

The ,5 under-estimated were under-estimated by one grade. 

The girls whose ability was over-estimated are active girls, 
of intelligent appearance, who have learned to automatically 
2 oronounce woi’ds correctly. The girls who \rcre undcr-mted 
arc passive, quiet girls of less attractive appearance. The 
single exception to the two statements above is the case of an 
unattractive girl of second grade ability w’ho appears to read 
aloud as well as any cliild of Grade V. She seldom has any 
idea of content. 

In Handwriting, 90 girls came nearest to normal scoring. 
In the ratings, by the Ayres’ Scale, for quality, the range was 
from 20 to 70, with a median of 66.6—only 3.4 short of the 60 
required for "excuse from further practice.’' 

Speed in handwTiting ranged from 13 to 101 words per minute, 
with a median of 75. Sixty is counted a fair median for speed. 
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In SpelliBg, tested by the Ayers' Seale, the scores ranged 
from 0 to Grade V, with a median of Grodc III. 

No attempt was made to test Innguago. TeachetK’ ratings 
range from 0 to Grade 2A. Seventy-five of the 00 girls use a 
foreign language at home. The remaining Ifi seldom hear even 
fair English outside of school hours. 

The following fifteen questions were selected as ii basis for a 
social rating of each of the90 girls: 

To what extent does she 

1. Bespond to directions without %yn8to of liiUB? 

2. Pereevere? 

3. Get along with her matea? 

I. Confess wrong doings and make amends? 

5. Toll the truth? 

9. Stand for fairness, and play the part of a good loser? 

7. Refrain from copying the work of othora? 

6. Show respect for property and people? 

9. Givo help to other children? 

10. Show olcanlinoss in habits of person, dress, and spoocli? 

II. Provide herself with ncccaaury materials, kcc]>iTig same, to¬ 

gether with books, desk, and work in good condition? 

12. Await her turn, avoid interrupting, renvembor the little couv- 

teslea, '‘Please excuse me," 'T thank you," oto.? 

13. Maintain a good standing, sitting, and walking posture? 

J4, Exercise soil-control in keeping her temper, avoiding ciuarrels, 
icfcaimng from sulking? 

16. PraclicohabitBofthriftinlhouseof money, paper, pencils, oto,? 

The ifttinga were the medioDs of tlic roUnga of six tcnchera. 
100 represented a perfect score. The scores ranged from 23 to 
100, with a median of fil.6. Tt i.s of interest to note that the 
100 score was mode by one of the girls with a low IQ. 

The social ratings obtained by this crude scale do correlate 
positively with, intelligence quotients obtained from the use 
of the Stanford Revision of the Binet-Siraon Individual Intelli¬ 
gence Tests. The coefficient of correlation (Pearson formula) 
is +0.326. 

The girls whose social ratings are for below their IQ's are the 
ones who are the misfits everywhere, the ones to whom the 
special class has not yet been able to make successful appeal. 
The girls whose social ratings are higher than their IQ's are 
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the center londciH. Tliis siiows very plainly in the coinj)Icte 
set of psychofrraphs wKieli Iuih Ijcch mtulo from this study. 

The graduates of the Kcliool who arc now doing well at their 
work are those whose social ratiiiKS are high. Many a pupil 
with low IQ and liigh social rating is succeeding, while her 
Bclioohnate with a compiirntivcly high IQ and low social 
rating is failing, (jcrlain it is that the factors which make for 
social comp(iL('ncy and social success oft’er a great held for 
iT.search. 

The present groups of the center, though skewed from the 
original and IQ classilication, arc homogeneous socially. 
Tlicro- is much cln.s» spirit and luucli loyalty to the scliool and 
to its toaolici'H. 'J'ho curriculuni iij clftstio enough to ]5ormit any 
girl to leave her class to lill an order for a cake, to help miothcr 
girl repair her coat, to make a hat, to adjust a skirt hem, to 
darn a stocldng or sew on a button, to fill a hot water bottle 
for a sick mate, to dye material for a dress, to helj> to scrub a 
floor, or to do any of the numberless pieces of practical work 
that need to be doire whom 90 girls live together. 

The girls cun use tiieir hands for many kinds of useful work; 
and, accordingly, Lhr.y arc given oj)])ortunity for work in Plain 
Sewing, Embroidery, IDress-making, Milliacry, Knitting, Cro¬ 
cheting, Weaving on large, old-fashioned looms, Bead-work, 
Papci' L’evor- and l''low'er-maUing, Drawing and Painting, 
Eox-making, and Simple Book-binding. Each girl ia oncour- 
ogecl to work for skill in the line in which she w'orlcB best. 
Si\ty-thrGc of the 88 ^rls scored by handwork toncliers, rank 
"good” or above, During the past year, over three hundred 
dollars worth of clre.s3cs, hats, underwear, and fancy articles 
were made and sold at cost prices. The money was re-invested 
in more materials. The workmanship compared favorably 
v'ith that done at a Trade School. The handworlc is all done 
under sympathetic, trained leadership. Perhaps some of the 
lack of success in life of a few former pupils may be traced to 
tlie lack of the riglit kind of leadership out in the world, Within 
the last five years great gain has been made at this point, 
through the employment by school departments of "follow-up" 
teachers, w’ho help the employer to understand Uio conditions, 
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and help the child to see the importance of Jstayiiig nt her work 
through seeming 'vicissitudes. It is wisest for the i-)i’escnt to 
insist^ however, that the gii^, upon leaving school to go to woih, 
find her own Job. The veiy fact that tlie fin<lingof cnii)loymenfc 
is difficult, aud that the girl is thrown entirely upon her own 
reBOiu’ceSj helps her to cling more tenaciously to the work when 
she finds nn ncceptnble place. 

Each girl in the school has n lesson on cookery and one in 
housekeeping each week. Tire lessons last for an Irour and a 
half, and are conducted by a trained teacher of domestic 
science. In this department are made tire closest contacts witlr 
life's mGasurements, Tlie food must be palatable and ready on 
time. The dishes must be found clean nud in their jjroper 
places. The room must be tidy. Much of the work is known 
to cany over directly into the home. 

Lunches are cooked and served at cost at the school each day 
for from 60 to 75 pupils and 6 teachei'S, Pupils of the oldest 
classes in groups of four, in turn, prepare the lunches. All 
classes take turns, for a week at a time, in clearing up the room 
after lunch. The work parallels the work done in domestic 
science in the graded achools 'with but few exceptions. Special 
class girls fail on tasks requiring academic ability. They do 
not, as a rule, copy recipes con-ectly. They are .seldom sure of 
measures, They must be supervised at ]uat the right moment 
in just the right way. Few girls can purchase materials, make 
and frost a cake, without a little help. Nevertheless the school 
has a reputation abroad for its “splendid cakes." The reputa¬ 
tion finds its source in the i)sychology of the mentallydeficient. 
The thorough beating of the ingredients is basic for successful 
cake making. Deficient girls are happy ■^vhen they can use the 
egg-beaters, and vdll beat tirelessly until told to stop. The 
teacher’s part is the giving of the “stop" signal, followed by the 
next simple direction, at just tlie right timo. Surely mental 
deficients have a place of real worth in the world, if it bo no 
higher in the scale than beating calces. 

Included in the study are psychographs of each girl, shoAving 
her Chronological Age, IQ, Sdiool Grade for present CA, 
School Grades in Arithmetic, Reading, Spelling, Writing, Hand- 
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work, Cookinf; and liousckccping, and a Social Rating. The 
value of the graphs will develop with repetition of tests at regu¬ 
lar intervals. 

A study of the placing of 321 girls discharged from the school 
in the past twelve yeans shows that fewer criminal cases and 
fewer in.9titntionol cases appear in the classes than formerly; 
fewer are returned to grades because of parental unrest, More 
and more are the graduates employed in factory, or remain at 
home to work while otlier.s of the family earn the daily bread. 

This confirms a .statement made by the late Dr. Pernald in a 
lecture before the Boston Special Class Teachers on October 3, 
1924: "More and more are the special classes keejnng out of the 
institution the morons who have ability to do some useful, real 
work worth a wage." 

In an attempt to locate 101 of these factory and home work¬ 
ers, 31 were found in factory earning from S7 to S18 a week. 
Many, especially the colored girls, are unemployed. Of the 
21 found at liome only 0 have really done well there. The 
home supervision is often lax, and suffering and disease have 
crept in. These home girls are the low gi'adc girls. More in¬ 
stitution room might relieve this situation. 

This is Dr. Pernald’s thought: "In order that the mentally 
handicapped may be an asset and not a liability, early diag¬ 
nosis, appropriate training, kindly social supervision are 
imperative; and tlic organization of the requisite provisions for 
these three activities devolves on the state and on the com¬ 
munity at large. 

Early diagnosis is already possible. Groat advances are 
being made in making the training appropriate. Practical work 
on social supervision of special class pupils after leaving school 
is still in its infancy. The next step beyond the work of 
“Centers" will undoubtedly be some kind of "actual work" or 
"shop" schools for girls and for boys, where those with capable 
hands can be more practically tried out at the different linos of 
work which "follow-up" shows are the actual lines of real life 
activities. Classification is basic at each and every step. 

* Boston Mcilical and Surg'ical Journal, vol. 192, no. 2, pp. 94-96, 
January S, 1925. 
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\/ai)7ic Coiwly Paj/cAoyatliic dime, Jmicmlc Court, M\cl\\Q(in 

One of the most frequent ami valid objections to the Biaet 
Scale in its several revisions is that it does not incnsuvc social 
efhciency, the lack of whicli is extremely important in mental 
diagnosis in detecting the potential social inclliciont. Very 
often the recommendation, capecinlly in cases of Imrderlinc 
intelligence, of all diagnostic levels the mast uncertain, dejiends 
upon the degree of social fitness and estimated industrial capac¬ 
ity. An inquiiy by means of a qiicstioniiaire covering allo¬ 
psychic reactions is a rapid but effcctiye method of siq^ple- 
menting the Binet Scale in this respect and in aiding the 
examiner in his recommendation. On the Stanford revision 
there is no test item whidi is definitely reliable in furnishing 
a knowledge of the subject's awareness of liia relation to liis 
environment above year IX, That orientation hag a very 
direct beaiing upon the social efficiency of the individual is a 
matter of eorumon aeceptonce; in some cases of cursoiy or 
preliminary examination or for confirmatory evidence it is the 
only method employed. By the layman, its lack in an appre¬ 
ciable degree is regarded as almost an undisputed criterion of nn 
unintelligent being. Tlie use of tlic Ten Point Scale of Psyclio- 
pathy2 in many clinics involves the determination of orientation 
AS an aid in disclosing the psychopathic function. To this end, 
desiring an instrument of sufficient range to lend interpretation 
to variations in score, the director of the Wayne County Psycho 

' Submitted and accepted in partial fulfillinent of the roquiremGatfi 
for Graduate credit in Applied Paycliology. 

^Florcnco Mtiteer, Pli.D., Journal of Delinquency, Vol. VI. No, 1, 
Janiifli-y, lOM. 
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patluc Clinic,^ with the collaborntian of licr staff, devised an 
Information Tent of 100 questions to be applied toinclividuals 
above eight years of age, and tlic study lierewith presented is 
an analysis of the results of the first 300 such tests given to un- 
selocted j^atients, Biicli a test, intended to be applicable to all 
ages and to people of varying educational attainmontg, is 
nccosanrily of local interest in its subject matter; however, in 
atatiatical analysis and intoiprotation of results there are no 
geographical limitations for in these its interest ceases to be 
wholly local. 

The test consists of 100 questions, requiring about ten minutes 
time for its administmtion, cacli item of which is assigned an 
arbitraiy scoring value of one point. It is reproduced in orig¬ 
inal form at the conclusion of this article, the more recent 
changes being omitted inasmuch as they are not included in this 
study of the firat 300 cases to whom it was given. 

The chronological ages of the subjects and the corresponding 
scores are given in tabic 1 following the general plan of a two¬ 
fold grouping, those whose IQ’s were above 80, numbering 132 
cases, and tlio.so wlio.so IQ's wore below 80, numbering 168 
coses; in the former group there were 50 boys and 82 girls, 
in the latter, C9 boys and 09 girls. In each group there were 
several cases whose chronological age would place them in an 
adult classification, but because there were bo few of them they 
were considered under one comprehensive category, designated 
as ‘'above 16." This table shows a disparity between the 
median scores of the two groups which is never closer than 11 
points for those whose chronological age is above 16, and vary¬ 
ing 34 points in years 9 and 11. The general tendency is for the 
variance to become less as the chronological age increases and 
we may thus conclude that a deficiency in orientation and gen¬ 
eral information tends to lessen in proportion to the intellectual 
defect; that is, a child whose IQ is below 80 at nine years of 
age will have an information teat score 34 points below that of 
a norma] child of similar age, but when the two have attained 


’ Dr. Nellie L. Perkins, 
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the age of 17 there will be but 11 pcnnts diffeicncG in their scores, 
theoretically. 

JtENTAL AGE VERSUS SGOIIE 

The mental ages of the higher group range from 7 to 17 years, 
the median being between 12 and 13 and the median score 87. 
The median score of the inferior giuup is 03 and the median 
mental age between 8 and 9, range 0 la 12.9 years. The 
consistent relatior.ship between mental ago nnd information. 


TABLE 1 


I.Q.'b auovs SD 


I.Q.’b ur.i-Qw 80 


Chronologi¬ 
cal ^go 

Score 

Number of 
ciisca 

Chronologi¬ 
cal ago 

SCOTO 

Number 

CMCB 

Above 16 



Above 16 

83 

0 

10 


HlH 

, 

74 

27 

15 



15 

1 71 

1 41 

14 

SO 

■■ 

14 

70 

1 37 

13 

84 

1 24 i 

13 

58 

22 

13 

82 


12 

58 

14 

n 

70 


11 

30 

4 

10 

58 


10 

35 

8 

9 

59 


9 

25 

5 

8 

30 

■1 

8 

15 

1 



132 



168 


test score is shoum in tables 2 and 3 in which the median scores 
by year groups are progressively lower as the mental age de¬ 
creases. 

SCORES VERSUS DIAGNOSES 

The patient.^ had previously been classified according to 
The Statistical Manual prepared by The National Committee 
for Mental Hygiene and it was posable to compare the ratings 
of the different diagnostic groups. As might be expected the 
feeble-minded made up the largest part of the inferior group, 
those with IQ’s below 80; while the group designated '^no 
psychiatric condition" made up the greater part of the superior 
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TADLE2 


Score versus menial ages 


I.Q.’e ADnvB 80 

I.Q.'b below 80 

McnUiI ORO 

Rcoro 

Scoro 

17.0 

90 


10.0 

93 


16,0 

02 


10,3 

04 


10,0 

03 


16.9 

01 


16.6 

85 


16.3 

95 


15,0 



14.0 

04 


14.0 

96 


14.3 

95 


14.0 

01 


13.0 

01 


13.0 1 

02 


13.3 1 

80 


13.0 1 

88 


12.9 

01 

00 

12.0 

89 1 

90 

12.3 

84 

79 

12.0 

70 

80 

11.9 

74 

SO 

11.6 

84 

79 

11.3 

83 

70 

11,0 

85 

83 


74 

74 


72 

74 

10.3 

71 

73 

10,0 

64 

73 
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TABLE 2—CcnliniiAf 

I.Q.'b ADOYEfiO 

1 I.Q.’b nttow 80 

Montiil ngo 

Scoro 

' Score 

0.0 

65 

60 

9,6 

62 

(13 

0.3 


02 

0.0 

00 

08 

3.6 

48 

76 

S,9 

58 

67 

8,3 

44 

65 

8.0 

40 

62 

7,0 


63 

7.6 

28 

40 

7,3 

48 

30 

7.0 

26 

36 

6.9 ' 


22 

6.6 


24 

0.3 


22 

6,0 




TABLB a 

score» bv i^eor grou-pi 


I.Q.'a atiovbSO 

I.O.'fl helOw 80 

Number of 

CABCB 

Mental ogo 

Bcoto 

Numbei o( 
OQflca 

filGiitn) ngo 

Score 

10 


06 


, 12 

84 

7 


92 


11 

83 

17 


03 


' 10 

74 

24 


01 


9 

61 

23 


' 85 


8 

68 

10 


82 


7 

43 

7 


71 


0 

22 

0 


02 ' 




12 

8 

60 

108 



4 

7 

20 




132 
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group, those witli IQ above 80. With but two exceptions 
in years 12 and 13 the constitutional inferiors rated higher than 
the subnormals and tlie subnonnala higher than the feeble¬ 
minded. Lilcfiwise, with but one exception, the constitutional 
inferiors who.se IQ's were above 80, acorcel higher than their 
corresponding group whose IQ^s wore below 80, altliough the 
diagnosc.s were the same. The paychoncurbtics fell only within 
the sui)crior gr()U|), and aitlioiigli tliey wero numerically small, 
their scores were liighcr than those of any other diagnostic group. 


TADIjE 4 

Boya’ i;cTa«a girla* acorcs 


I.Q.'badovh I 


I.Q.'b dei.ow bo 


Ago 

Ikiys 

1 Girls 1 

Ago 

noya 

Girls 

Score 

u 

B 

,3 

Score 


Score 

Number 

Scor^ 

2 

9 

'A 

Above 10 1 



01 1 

m 

Above 10 

59 

3 1 

76 

0 

10 

93 

3 

03 

19 

16 

81 

8 ' 

71 

19 

16 

00 

11 

01 

19 

16 

01 

13 

70 

28 

H 1 

03 

r> 

87 ' 

til 

14 

71 

15 ' 

71 

22 

13 

83 

7 

81 

17 1 

13 

00 

8 

58 

14 

12 1 

89 

0 

81 

5 

12 

(38 

n 

40 

7 

11 

78 

3 

72 

3 

11 

30 

B 



10 

73 


62 

3 

10 

dO 

5 

33 

3 

9 

07 


63 


g 


6 



8 

02 

0 


1 

8 

15 

1 




The psychopaths, on the other hand, generally fell below the 
scores made by the no ijaychiatrie condition group, although 
invariably higher than the constitutional inferiors. Our re¬ 
sults, then, do not confirm the Ten Point Scale of Psychopathy, 
in that a high score does not indicate the psychopathic function. 

SEX DIFFERENCES 

Table 4 can lead to but one conclusion—that boys score higher 
than girls in a test of tliia kind; this is particularly manifest in 
































208 


EVEL'YN EASTMAN 


the better group, IQ above 80. An analysis was not made of 
the nature of the questions failed by boys ns against that of 
girls, but It may be presumed tiiat boys, being less restricted 
in their freedom on city atreeta, acquire a more extenaive 
knowledge of their immediate environment. 

SCORES VERSUS SOCIAU QROUPS 

In the estimation of social statiLs, an arbitrary value was 
assigned by qualifying the total home inlluences ns poor, fair, or 
good. A further check was obtained by designating the 
education of the parents on a Scale of 10 points, obtained as 
■follows: 


0—Illiteracy 

1— Literate 

2— Grade school 

3— Grammar school 
d—High School 
5—Col lego 

The information covering educational background was not 
-accurate enough for anything more than this general rating, 
Analysis showed a greater tendency for the scores to increase 
in proportion to the higher rating of the home and educational 
advantages of the parent, indicating that the child of inferior 
intelligence from a home possessing good features and of parents 
educated beyond mere literacy, is apt to be better oriented 
and better informed than his companion in a poorer environ¬ 
ment. To some extent this is true of the child of the superior 
•group, similarly situated, but the general indications are less 
marked that he will surpass his less fortunate brother in poorer 
surroundings. 

The only two noteworthy features of the analysis of scores by 
school grades (table 5) are (1) that the progression of median 
scores is consistently gradual from the second to the eleventh 
grades, the chief break occurring after the fourth grade, and 
(2) that the score attained by Special Hoorn pupils is practically 
■equivalent to a. fifth grade score. It must be recalled, however, 
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that fcho S|jcciaj Cfmdc scoro represents older pupils who are 
retarded wliilc the fifth f;radc snore represents also n, certain 
number at 11^0 for ^rado. Comparing this tabic with table 1 
it «'ili readily be seen that the scorcs for chronological ages 
are higher than the eorreH|)ondinK grade scores to be expected, 
the cause for which discrepancy ia probably duo to tho fact 
tliat pedagogical rotanlation is as a rule to be found omong these 
clinic cases. 


TADriE 6 

Score veravs school gra^e 


UnADB 

ilBDIAN eCOnES 

tiuMncn or 
OAB&B 


30 

4 

Third. 

61 

32 


66 

24 

Fifth. 

77 

32 

Sixth..... 

80 

20 


83 

38 


92 

52 


98 

44 


07 

12 


00 

3 


75 

28 



LANGUAGE DIEPICULTY VERSUS SCORE 

Language difRculty, among our eases, occurred only in Polish, 
Italian, and German spcaldng homes. The casea in which 
language difficulty wa.? noted and recorded by the examiner 
are only 48 in number, which when tabulated by various years, 
nationalities, and degree of intelligence, do not present reliable 
fifcatisticol facts. However, it may be stated that in general 
the amount of deficiency on an Information Teat does not 
SGom proportional to the handicap which is encountered on the 
individual intelligence test- That is, a child more quickly 
acquires street jargon and information concerning hia immedi¬ 
ate environment than he does the language necessary for the 
more formal test material. 


TIIK ;quiinal of applied PS-VenOLOaT, vol, no. 2 
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the better group, IQ above 80. An analysis was not made of 
the nature of the questions failed by boys as against that of 
girls, but it may be presumed that boys, being less restricted 
in their freedom on city streets, acquire a more extensive 
knowledge of their immediate environment. 

SCORES VERSUS SOCIAL GROUPS 

In the estimation of social status, an arbitrary value was 
assigned by qualifying the total home influences as poor, fair, or 
good. A furtlier check was obtained by designating the 
-education of the parents on a Scale of 10 points, obtained as 
follows: 


0—Illiteracy 

1— ^Literate 

2— Grade school 

3— Grommar school 

4— High School 

5— College 

The information covering edncatimml background was not 
accurate enough for anything more than this general rating. 
Analysis showed a greater tendency for the scores to increase 
in proportion to the higher rating of iii© home and educational 
advantages of the parent, indicating that the child of inferior 
intelligence from a home possessing good features and of parents 
educated beyond mere Uteia^r, ia apt to be better oriented 
and better informed than his companion in a poorer environ¬ 
ment. To some extent this is true of the child of the superior 
group, similarly situated, but the general indications are less 
marked that he will surpass his less fortunate brother in poorer 
•surroundings. 

The only two noteworthy features of the analysis of scores by 
school grades (table 5) are (1) that the progression of median 
scores is consistently gi'odual from the second to the eleventh 
grades, the chief break occurring after the fourth grade, and 
(2) that the score attained by Special Room pupils is practically 
equivalent to a fifth grade score. It must be recalled, however, 
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that tho Special Cxi'iido score represents older pupils who are 
rcLai'dcd while the hfth Rradc score represents also a certain 
number at a^c for grade. Comparing this table with table 1 
it will readily be seen that the scores for chronological ages 
are higher than tho corresponding grade snores to bo expected, 
the cause for which cliscrepimcy is probably due to the fact 
fJint pciJagogicnJ retardation w as a rule to be found among these 
clinic cases. 


TAHLE fi 

Score versus school grafJe 


ORADD 

^ MEDIAN eCOIlK9 

op 

0ABE3 

Second. 

30 

<1 

Tlurd. 

61 

32 

Fourth . 

60 

24 

Firth. 

77 

32 

Sixtli,..... 

80 

20 

Seventh. 

83 

36 

Eighth. ...... 

92 

D2 

Ninth. 

90 

44 

Tenth. 

97 

12 

Elevcntli. 

90 

a 

Special. 

75 

28 


LANOUACE DirPlGUI.,TY VEHSUS SCOHB 

LaTigiiage di/Ticulty, among our cases, occurred only in Polish, 
Italian, and German speaking homes. The cases in which 
language dihiculty was noted and recorded by the examiner 
are only 48 in number, which when tabulated by various years, 
nationalities, and degree of intelligence, do not present reliable 
statistical facts. However, it may be stated that in general 
the amount of deficiency on an Information Test does not 
seem proportional to the handicap which is encountered on the 
individual intelligence test. That is, a child more quickly 
acquires street jargon and information concerning his immedi¬ 
ate environment than he docs the language necessary for the 
more formal test material. 
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TASLE e 

Tests failed bff group whose IQ’s are above 80 

1. AsBump-tion is mcide that what is fnilecl by a 10 year old will, as a 

rule, be failed also by those younger. 

2. By failure is meant that 75 percent ormoro of group at a given age fail 

to pass teat. 

3. Items are given in order of di/Uculty. 

Year XVI. Name soraething made in Battle Greek. In Grand Hapide. 
Name 2 law courts in Detroit, 

Who is Frank Cody? 

Location of Post Office and County Building. 

Location of City Hall and Main Library, 

Year XV. What ia raeont by registering letters? 

Year XIV. Who is JamcB Cousena? 

How can we get from here to town by streetcar? 

Year XIII. What is muuut by jay walking? 

What does W. W. J. stand for? 

Who can be a citizen? 

What is meant by inBiiring a package? 

Give one safety first rule. 

What docB D. S. R. stand for? 

Year XII. On what continent do you live? 

Who is Edgar Guest? 

What is the capital of Michigan? 

What is meant by sending a letter special delivery? 

Year XI. What was your mother’s maiden name? 

Name a reaideuce street iu Detroit. A boulevard. A 
business street. 

Name the months of the year. 

What is the capital of the United States? 

What is a bootlegger? 

Year X. In what year were you born? 

In what county do you live? 

Year IX. In what country and state wore you born? 

How tall are you? 

What would you do if you were lost? 
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TAIIU: 7 

y’cfiffl 7 tnaflffZ hif group whose iQ'a ore helm 80 

1. It is AfisuiniMl tlinb whni in imiuhriI l>y nn 8 o^O year old is also passed 

Ijy tliDHi; older, llicrefore the aildUions to each year arc cumulative, 

2. By pasBiiiK a loHl iH luoant Hint 75 per cent or more of the group at a 

given age micrc.edfi Vk’ilh it. 

3. ItciBH arc given for vurioua yeiira igi order o( ease of nccomplieiinioat. 

Years VIII and IX. Name. Age. Addresa. Name of city. 

Year X. Names of hrolherR and aintcra. 

Are your parontB liviiiR? 

Who brought you to tins clinio? 

Year XI. Have you n bank acnouat? 

Name 2 tiowpapera. 

What in your father's name? 

Name tho days of tho wcok. 

Year XII. All of the above items plus: 

How long have you lived in Iho U. S.? 

Name 2 tilings you must do in sending a letter. 

What does your mothor do? 

Wlioro can you buy RORoliao and milk? 

What is a janitor? 

How muck do you weigh? 

Name tho months of tho year. 

Year Xlir. All of the above items plus: 

What does your father do? 

Who is Harold Lloyd? 

Names of .3 street car lines. 

What should you do if a fire brooks out in your home? 
Names of 2 hospitals. 

Name of one church. 

What does U. S. stand for? 

Year XIV, Whore do you buy a hot water bottle and screw driver? 
Name something made in Detroit. 

When is your birthday? 

Whore were you bom? 
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TABLE 7— 

Year XV. Name 5 etreet ear linea in Detroit. 

Who ia Henry Fordi 

Name a buaineea street in Detroit, 

Name 3 boat trips you can take from Detroit, 
Name 2 moving picture houses. 

Year XVI. Why are you here? 

What is a conductor and janitor? 

Give one safety first rule. 

Whero can n bolt of cheese cloth bo bought? 
What would you do if you wore lost? 

Names of 3 Detroit stores. 

Hour of day and date. 

Name of state. 

In what year were you born, 

Who is Andy Gump? 


CRITIQUE OP THE TEST 

An analysis of the difficulty and ease of accomplishment of 
individual items is presented in tables 6 and 7. As would be 
expected in a test applied to individuals ranging in chronological 
age from 8 years to adulthood, not all questions would have the 
same practical value, Nevertheless, there arc two oxtromos 
wherein some of the testa have no value as differentiating in¬ 
struments, these to be found in those teats passed by more than 
75 per cent of the 8 and 9 year olds and those failed by 75 per 
cent or more of the 16 year olds. On the basis of these findings, 
the teat is being modified and reorganized to eliminate value¬ 
less questions, and perhaps to reduce its length if compatible 
with a range of sufficient variation to allow for interpretations. 

SUMMARY AND GENERAL CONCLUSIONS 

1. There is a general tendency for the degree of orientation 
and amount of general information which a subject possesses 
to increase disproportionately as he becomes older; i,e., he 
acquires more than his intellectual status would predict. 

2. Scores decrease as the mental age decreases for given age 
groups. 



TEST AI'ri/lKI) TO JUVENlLli DELINQUENTS 


213 


3. Tor cliafinostic Rroupg, the order of arrangement in respect 
to Bcorcs is arranged in dcBcciicling rank; psychoneurotica, no 
psychiatric condition, psychopaths, constitutional inferiora, 
suhnormols, fcehlc-inindcd. Our tcate do not show that a 
high score indicates the psyeliopaihic function, 

4. Boys, particularly in Mm liighcr group of IQ’b, rate 
consistently higher than girls, 

5. Better home environment and superior educational ad¬ 
vantages act to give the child of inferior intelligence similar 
advantages in orientation and information; the same is not 
true of tlie normal or superior child who seems to rate equally 
well regardless of environment. 

G. Gain in score ia consistent with progress in school. 

7. Language dilRculty ia less operative on a general informa¬ 
tion test than upon more formal tests requiring linguistic 
facility. 

Waynr Codnty PsYGiioPAYHiQ Clinic 
D. P. C. No.Name.Date.Examiner. 

General Infornialion Tesl 

1. (a) What ifl your rnimo? 
fb} Ilow old D.TO you? 

6) (c) When in your birthday? 

(ci) In wliftt year ivoro you born? 

(e) Where were you born? 

2. (a) What ia your addresB? 

(b) In what city da you livo? 

(c) In what county do you live? 

8) (cl) In what state do you live? 

(g) In wliat country do you live? 

(f) On what continent do you live? 

(g) What is the capitol of Michigan? 

(h) What is the capital of the United States? 

3. (a) How long have you lived in the United States? 

(b) How long have you lived in Michigan? 

(c) How long have you lived in Detroit? 

(d) What year is this? 
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9) (o) Whtvt month? 

(f) Whflt day of the mouth? 

(g) "What time Is it? 

*(h) Who* is meant by Standard tiiuo? 

•(i) In what time belt U Detroit? 

4. (a) What nre the names of your brothers and sialers? 

(b) What are the ages of your brothers and sisters? 

(c) What was your mothoi’a maiden name? 

G) (d) Wh&t does your mother do? 

(e) What is your father's name? 

(f) Whflt does your father do? 

6. (a) Name five car lines in Detroit. 

(b) How could you get from hero to town by street car? 
(o) Name three big Detroit stores. 

13) (d) Whore is the Main library? 

(e) Whoro is tho City hoU? 

(f) Where is the main Post Office? 

(g) Where is tho County building? 

0. Who is each of the following? 

Ty Cobb 
Henry Ford 
Edgar Guest 

10) Andy Gump (Detroit Free Press comic) 

Harold Lloyd 

James Couzens (fortner Mayor, present Sonevtor) 

Frank Cody (Superintendent of Detroit Public Schools) 
What ia meant by 
D. S, R. (Detroit Street Railway) 

W. W, J. (Detroit Nows Radio Station) 

•W. C, X. (Detroit Free Press Radio Station) 

7. (a) Have yon a bank account? 

*(b) How would yon start a bank account? 

7) (c) Whflt are the hours for banking? 

*(d) Between what hours are stores generally open? 

*(e) Name two things you could do at the Post Office. 

*(f) Where could you go for help from the City? 

8. (a) If you were lost what would you do? 


* This question haa been dropped in the last modification because it 
did not meet the requirements of the t«»t. 
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(b) What would you do if a fire broke out in your home? 

(c) What ia jay walking? 

7) (d) Give one safety first riilo. 

(c) Name a businesa street, a boulevwd and a roBidonce street of 
Detroit. 

9. (a) Where could you buy a hot wotcr bottle; screw driver; bolt of 

cheese cloth; gOBoIine; milk? 

(b) What is a janitor? 

Wlmt is a conductor? 

What is a bootlegger? 

27) What is a carpenter? 

What is a traffic officer? 

(c) Name one thing matte in 

Grand Eapids 
Battle Creek 
Detroit 

(d) Name two nowapaperfl published in Detroit. 

(e) Name two courts in Detroit. 

(f) Name four hospitals. 

(g) Name three boat trips you could take from Detroit. 

(h) Name two moving picture houses. 

(i) Name one church building in Detroit. 

10. (a) How tall arc you? 

(b) How much do you weigh? 

(c) Are you a citizen? 

(d) Who can be a citizen? 

8) (c) How can one become a oitisen? 

(f) Who am I? 

(g) Who brought you to this clinic? 

(h) Why are you here? 



A STUDY OF SOME COMMONLY USED PER¬ 
FORMANCE TESTS 

MYTLTLE HAYMAKER WORTHINGTON 
Inslituie Jot Jwnih Uesearch, Chicaffo, Illinois. 

The followmg study is an analysis of eleven commonly- 
used performance tests, to detei'mine wliethei' these tests con¬ 
tribute any additional information to the general intelligence 
rating measured by the Stanford-Binet scale, and to deter¬ 
mine the best substitutes to be used when the Stanford-Binet or 
other intelligence test cannot be applied. 

In the clinical examination of children, many ty])cs of supple¬ 
mentary tests are ordinarily given in addition to tests of general 
intelligence, such as vocational tests, educational tests, voli¬ 
tional and emotional testa, and a large number of performance 
tests, few of which have stated purposes. Many of these tests 
are used to verify the mental rating, particularly when there is 
language difficulty, deafness, or other defect which might invali¬ 
date the Stanford-Binet rating. 

The common assumption that many of the various perform¬ 
ance tests used furnish iMormation additional to that given by 
the Stanford scale has not been verified. Necessarily, in any 
individual examination, only a limited number of all tho known 
performance tests can be used and the question of selection is 
important. Thus far, many of the teats are commonly con¬ 
sidered as attention tests, alertness testa, tests of social adapta¬ 
bility, etc.^ 

^ In an article by Garrett, H, E., and Lemmon, V. W.: An analysis 
of several well-known testa, Jour. Applied Psychol., 1024, viii, 424-439, 
the outlier presents tlie same need for iinalyais of tests that wc do. Tho 
work woa done with collage students and the only one lapping of tests 
used is with the cancGUation of A, He finds ft corrolation of 0,40 with 
intelligence. 
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The specific perfoimance tests selected for study were the 
following: Healy Picture Completion’s I and II, Healy Mare 
and Foal Picture Board, Healy Construction Puzzle A, Seguin 
Form Board, Knox Cube Test, Glueck-Knox Ship Test, Por- 
teiis Maze, Cancellation of A, Pintner Directions Test, and the 
Trabuc Completion Teat. 

Healy (1) Picture Completion I was originally devised by 
Healy for "estimating the power to make connection between 
different portions of the mental content,” (p. 189). Dr. Healy 
found that "at ten years the performance is as good as at thir¬ 
teen years .... in fact, at nine years the results are not 
far behind" (p. 201). He states in conclusion, "We evidently 
have in our completion picture a test for ability primarily 

adapted to the child type of mind.We cannot expect 

a much better avemge performance with increasing years; 
indeed, good results may not be obtained from older cultivated 
individuals” (p. 203). Pintner and Anderson (2) standardized 
this test for mental ages five to sixteen inclusive, and their 
norms were used in this study. 

Healy Picture Completion II (3) was devised by liealy as a 
test of apperception, considering apperception as essential to 
"any fair attempt to measure intelligence.” This test was 
atandardized by him for ages six to sixteen inclusive. 

Healy Construction Puzzle A (4) was devised "to bring out 
the perception of relationships of form and also the individual’s 
method of mental procedure for the given task, particularly 
for hi.s ability to profit by the experience of repeated trials in 
contradistinction to the peculiar repetition of impossibilities 
characteristic of the subnormal and feeble-minded groups.” 
He states that one should record the time and number of moves 
made, but gives no norms. This test was standardized by Pint- 
ner and Paterson (5) on 1005 school children, ages seven to 
sixteen, according to moves and time. Since both norms are 
considered as equally reliable for mental age level, norms for 
time only were used in this study, time score being more easily 
obtainable. 

Healy Marc and Foal Picljiirc Board was devised by Healy 
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(4) to test "perception of differences in form, powers of coordi¬ 
nation,—the ability to learn by the experiences of trial and suc¬ 
cess." Pintnev and Paterson (6) simplified this test by omit¬ 
ting the three gGomctrical figures, and standardized it for ages 
five to sixteen inclusive, according to speed of performance, on 
6S7 school children. 

In the use of the Seguin Form Board, a tc.st for the percep¬ 
tion of form relations, Sylvester's (7) standardization was 
adopted, Norms were available for ages five to fourteen inclu¬ 
sive, according to the shortest of three trials. 

The Knox Cube test was originally used l)y Knox (8) in his 
scale for estimating the intelligence of non-English speaking 
adults, and is presumably a test of general intelligence. In this 
study, Pintnev's modification of the test was used, norms 
being available for ages four to fifteen inclu.sive (fi). 

The Ship test was originally devised by Glueck ns a tost of 
general intelligence in non-Tfinglish speaking adults, and wn,s 
adopted by Knox (10) in his scale for mental defectives, using 
the test at age levels thirteen and above. Tim te.st was stand- 
ai'dizccl by Pintner and Paterson (5) for ages five to twelve 
inclusive. The norms furnished by them were followed in this 
study. 

Porteua (11) originally devised hi.-? Maze teat n.s a test of social 
fitness, which he states, demands "ordinary prudence, foresight, 
and common sense methods," and the ability "to sustain 
attention and to succeed in a task." The test is standardized 
for ages three through fourteen. 

The norms used for the Cancellation of A te.st (hplg form) 
were tho.se given by Pyle (12). lie stales that the test measures 
"quickness of perception and discrimination and to some extent 
quickness of reaction” .... and adds, "as fur as I have been 
able to detormiuc, it has not very close relation to general 
intelligence." 

The Pintuci’-Toops Revised Directions (13) te,st used is a 
modification of the Woodworth and Wells Easy and Hard Dircc- 
tioua (14) test. These latter tests were devised by Woodworth 
and Wells to "attempt to test the ability to understand instruc- 
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tions—that ia, to discover the subject’s speed in apprehending 
them.” It was assumed by Pintner and Toopa that the test 
measures what the originators intended it to teat, and they 
made no further analysis of it. They standardized it on 
1756 eases, children and adults. 

Scale A of the Trabiie Completion test (15) was used in this 
study. Concerning this te.st the author says, “On the whole, 
however, it will be found that ability to complete these sen¬ 
tences Guccesafully ia very clo.scly related to what is usually 
called 'language ability.* Ebbinghaua characterizes it as 'a 
real teat of intelligence.* It lias been variously classified by 
psychologists as a test of 'Imagination/ ns an ‘association test/ 
as a ‘test of memory,* and as a test of numerous other 'facul¬ 
ties’; as a matter of fact, the completion of incomplete sen¬ 
tences correlates rcmarlcably well with almost any other measure 
of desirable qualities. It would perhaps have been just as de¬ 
scriptive to have used the classification 'general stand-out-ish- 
ness/ suggested by Professor HolHngworth.” Trabue classifies 
it as "for educational purposes as ‘language scales.’” Norms 
were available in this test for ages four to eighteen. 

The performance tests described, together with the Stan- 
ford-Binet intelligenco test, were given to 539 subjects. Be¬ 
cause of time limitations, the entire series of performance tests 
were not given in each case. Since the purpose of this study is 
primarily the examination of individual tests, and not the indi¬ 
vidual performances, results are not affected by incomplete¬ 
ness in series. The subjects for this study were unselected cases 
examined at the Institute for Juvenile Research,^ children 
referred for e.xamination because of mental defect or behavior 
difficulties. The distribution thus covered a wide range of 
chronological and mental ages. This distribution is given in 
table 1. 

The distribution curve made on the intelligence quotients 
ranged from below 0.50 to above 1.39. The curve was skewed 
on the lower ends, since approximately twenty-five per cent of 

^The InatitutG for .JuvenileResearch, Dept, of Public Welfnre, Stito 
of 111., Chicago, Ill. Hermnn M. Adler, Director. 
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the cases fell into each of the following groups: 89-109; 79-89; 
69-79, i.e., the intelligence of this group falls just below a 
normal, unselected group. 

The method of study of individual tests used was to find the 
correlation of their mental ages with the Stanford-Binet mental 
age, assuming that the Stanford-Binet is a measure of general 
intelligence. All correlations were further chocked by repent¬ 
ing the tests on approximately fifty new subjects. If a test 
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proves to have a low correlation with the Stanford-Binet, it is 
evident that the teat does not measure general intelligence; 
if the correlation is high, it may be concluded that the test 
measures at least some factors of general intelligence, and is, 
therefore, valuable aa a substitute for the Stanford-Binet, 
where the latter cannot be given. Table 2 gives the correlations 
obtained on the first aeries of cases, as well as the correlations 
found by Johnson and Schriefer (16) on some of tho same tests. 
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The Johnson and SchriefCT correlations yfeTe made between 
the chronological ages of the children and the mental ages on 
the perforiTiance tests.® 

Since these correlations may have been affected by the fact 
that the unselected cases examined were really selected as far as 
intelligence was concerned, i.e., the majority of the cases had a 
mental age of thirteen years or below, a second series of fifty 
cases were tested.^ The second correlations verified the find¬ 
ings of the first tests, i.e., although correlations were, on the 


TABLE 2 


TE3r 

HauDsn 
OF CASES 

COnRRLA- 

TION 

P.O. 

JOHNSON 

AND 

aCIlniEFBR 

1. Pintner-Toops Direotiona. 

177 

0.70 

0,001 


2. Seguin Form Board.. 

346 

0.7Q 

0.022 

0.65 

3. Porteua Maze. 

118 

0.75 



4. Trabue Completion... 

123 

0.73 

0.029 


5. Healy Picture Completion I_ 

118 

0,60 


0,55 

0. Healy Construction Puazle A... 

109 

0.59 

0,041 


7. (Healy Mare and Foal). 

124 

0,66 

0.043 

0,55 

8. Glueck Ship. 

119 

0.40 

0,048 

0.53 

9. Healy Picture Completion II... 

143 

0,41 

0.047 


10, Cancellation of A. . 

131 

0.4Q 

0,046 


11, Knox Cube Imitation. -... 

122 

0,66 

0,042 

0,51 


whole, lower, due to the smaller number of cases, yet the respec¬ 
tive places were the same and the type of distribution remains 
the same. 

study by F, Gaw: A study of Performance Testa, Brit. Jour. 
Psychol., April, 1926, presents results with fourteen teats. The work 
waa done with Engliah Elementary School and Canal Boat Children, 
One of the concluaions is that performance tests arc less infiueaced by 
environment and lack of schooling than is the Binct. 

* The following correlation on fifty cases were found: Pintacr-Toops 
Directions, r = 0.83 ± 0.03; Soguin Fonn Board, r = 0,55 ±0,01; 
Porteua Maze r = 0.59 ±0.03; Trabue Completion, r = 0,87 ± 0.02; 
Heoly Picture Completion I, r = 0.57 ± 0.06; Healy Construction Pub- 
zlo A, r = 0.42 ± 0.07; Mare and Foal, r = 0.42 ± 0.07 ; Glueck Ship, 
r = 0,49 ± 0.07; Healy Completion II, r = 0.42 ±0.08; Oanccllatiun 
of A. 5 = 0.37 ± 0.09; Knox Cube Imitation, r = 0.48 ± 0.07. 
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The first four teats in table 2 diows a “iiigh’' correlation with 
the Stanford scale. These are the tc.sfa wliich sliowed a regu¬ 
lar distribution, with no disproportionate number of cases 
making unusually high scores on the test. These results indi¬ 
cate that these tests, therefore, may be used as tests for deter¬ 
mining the mental age level, and are not tests wliich measure 
any special abilities, other than those iiichidcd in general 
intelligence. 

The Pintner-Directions test has been described ns a test of the 
ability to understand instructiona from the high correlation 
with Stanford, we may assume in this case also that the ability 
to understand instructions is a factor of general intelligence. 

The high correlation of the Seguin Form Board with Stan¬ 
ford indicates that tins test is a valuable one to use as a supple¬ 
mentary non-language performance test. 

It has been said that the Portcus maze is a measure of social 
adaptability, considering this trait independently from intelli¬ 
gence, but the high correlation of 0.75 with Stanford indicates 
that if the test is really a measure of social adaptability, then this 
trait is a function of general intelligence. 

The Trabue Completion scale is purely a language test, so 
that one would e.xpecfc a fairly higli correlation with Stanford. 
The correlation of 0,73 is sufficiently high to indicate that this 
test may safely he used to pve a rough c.stirnGto of the intelli¬ 
gence level, when only a brief time interval is available, or 
when a large group is to be examined. 

The fact that these four tests correlate Irighly with Stanford 
is not an indication that these tests alone are equivalent to the 
Stanford scale. In the first place, at be.st these tests give 
mental ages only within half year groups, and in the second 
place, they do not give the qualitative cliffei’ence.s shown by 
means of the Stanford Examination. 

The next four tests listed, with correlations of 0.60 or below, 
all showed irregularities of distribution, that is, many subjects 
from six to twelve years made scores as high as sixteen year.s' on 
certain of the tests. An illustration Ls given in table 3, which 
shows the ilistribution table fox the Hcaly Construction Pu/zle 
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A. When the distribution is characteristic of that shown in 
table 3, it would indicate either that the test is poorly standard¬ 
ized or that it measures some special ability other than general 
intelligence. In the latter case it would seem that the test 
should not be u.sed to indicate general mental age level, com¬ 
parable to the vStaiiford, but should be used only for the pur¬ 
poses of qualitative analysis. This seems to be the case with 
the Healy Picture Completion I, Healy Construction Puzzle 
A, Healy Mare and Foal, and the Ship Test. Healy, when he 
devised his tests, evidently meant them to be used for purposes 


TABI.E a 



of qualitative analysis, and Indicated that then I-Iealy Picture 
Completion Test I should bo .solved by ten year old children, 
and that the Marc and Foal was usalole for children under eight 
years of age. He also indicated that the Construction Puzzle 
A was useful for qualitative analy.sis of the methods of pro¬ 
cedure in a ta.sk and the ability to profit by one’s errors. The 
Ship Test, although used as a tost for general intelligence, 
evidently does not adequately measure this as the correlation 
with Stanford is low and the distribution very irregular. It 
can be seen from tabic -1 that many cases as low as six years of 
.age made the ma.ximurn score on the Ship Test, wliilc those witli 
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mental ages of twelve or above mailo low scores on the test. 
In other wordsj the test is poorly standardized at tlie lower and 
upper ends. 

The results on these five tests indicate that Age levels by these 
tests are mdicators not of general intelligence level, but of some 
functions which require further analysis. A recent study of 
Construction Puzzles A and B, carried on at the Judge Baker 
foundation verified our results, The experimoniers concluded 
that "In opposition to some earlier investigators we are forced 
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to conclude that neither Construction A not Construction B, is 
an age level test" (17), 

Healy Picture II has always bccn-consiclored a test of special 
ability and we are inclined to agree with the belief, It shows 
a low correlation with Stanford and a fairly regular distribution. 
Hajily indicated that this test was a test of apperception, con¬ 
sidering apperception as essential to "any fair attempt to 
measure intelligence." Bronner, in further study of the test, 
characterized apperception as a special ability, but gave us no 
clear cut analysis of application of that ability. 

PeiTy finds it to be a test of social adjustment. She found 
that many feebla-mindecl subjects who did well on thi.s test were 
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more able to succeed socially than those who failed on it (18). 
It is suggested that this type of investi^tion be carried on with 
a larger number of cases to give more positive results. 

The remaining two tests of the serias, namely, Cancellation of 
A and Knox Cube Imitation, although giving low correlations 
with Stanford-Binet, have regular distributions. These results 
indicate that these tests of a special ability which needs further 
study. The results of the Cancellation test confirm those of 
Pyle, who found that the test has no close relation to general 
intelligence. Whether it is a test of attention still remains to 
be shown, 

In the case of Knox Cube test, our results show that this test 
should not be used for the purpose of measuring what we call 
general intelligence. It is probably a test of a specialized abil¬ 
ity, of visual rote memory, somewhat like that specialized 
ability found in repeating digits forward. The measuring and 
application of this remains to be found. 

The writer wiishes to express her appreciation of the help given 
by Irene Case Sherman in the collection and presentation of the 
data and by Jean Modell Edgerton in the collection of the data. 

SUMMARY 

1. Eleven commonly used performance tests were studied, 
namely, Pintner-Toops Directions, Seguin Form Board, Por- 
teus Maze, Trabue ,Completion, Healy Picture Completion 
J, Healy Construction Puzzle A, Healy Mare and Fonl, Glucclc- 
Knox Ship, Healy Picture Compleiion II, Cancellation of A, 
Knox Cube Imitation. 

2. The study was made by means of correlating the perform¬ 
ance test mental ages with Stanford mental ages, and studying 
the distribution of mental ages. 

3. The group studied was a selected gr oup from the Institute 
for Juvenile Research, Chicago, Illinois, and had an intelligence 
level slightly below the normal group. Correlations were 
checked by repeated correlations on fifty new cases. 

4. The correlations ranged from 0.41 ± 0.047 to 0.79 ± 
0.001; see table 2 for complete list of correlations. 
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5. The Pintnev-Toops Directions Test, the ScRiiia Form 
Board, the Porteus Maae, and the Trabuo Completion Test 
gave high correlations with tlie Stanford-Binct and had noimal 
distribution curves and, therefore, may be considei'cd as partial 
substitutes for the Stanford-Biiict mental age. 

6. The riealy Picture Completion I, the Ilctily Construction 
Puzzle A, the Healy Mare and Foal, and the Glueck Ship 
correlated from 0.46 to O.GO but showed auch variations in 
distribution that they cannot, aa standardized, be considered 
adequate mental age level tests. 

7. The Healy Picture Completion II, the Cnncellntion of A, 
and the Knox Cube Imitation had correlations below 0,60 with 
regularity in the mental age distributions. We would s\iggcst 
that tliese three are tests of special ability and are not mental 
age level tests comparable to the Staiiford-BineL, I'urthor 
analysis of these testa should be made to determine wlmt abili¬ 
ties they do test and how they may be applied in clinical 
psychology, 
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A GEOUP POINT SCALE FOR THE MEASUREMENT OF 
INTELLIGENCE 


A Furtheii Study in Method^ 

GRACE ARTHUR 

Psyckolofjisl, Child Giiidanco Clinic, St. Paul, Minnesota 

The present scale is an extension of the work reported in 
the Journal or Applied Psychology, June, lOlQ, by Arthur 
.and Woodrow under the title, An Absolute Intelligence Sctale: 
A Study in Method (1), The significant feature of this scale 
is that stressed in the earlier report, namely, the use of a form¬ 
ula for discriminative value. This formula reads 

Avi “ Avi 


2 

In it, DV stands for discriminative value, Ava, for the average 
of the higher age group under consideration, Avi, for the 
average of the lower age group, and <ri and in represent the 
standard deviations of the distributions of the higher and 
low'er groups respectively. 

The use of this formula in the present scale is based upon two 
main assumptions, the first of which ia that the value of any 
test consists in its ability to mark off any given group of a 
hierarchy from adjacent groups, In educational testing, the 
test in question must mark ofi a given grade from the grade 
above it and from the grade below it. In trade testing, the 
test must mark off the apprentice group from the novice on 
the one hand, and from the journeyman on the other, and so on. 
In intelligence testing, the discriminative value of any tost 

*The original tlieaia, of which the preaent report ia an abbrevia¬ 
tion, ia on file in manuscript in the library of the University of 
Minnesota. 
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-consists in its capacity to mark off any given group from the 
^group of less aJjilifcy on the one hand, and from the group of 
more ability on the other. 

The determination of what shall be regarded as groups of 
less ability and groups of more ability involves the choice of a 
criterion of intelligcncse. This leads to the second assumption 
that the only objective criterion of intelligence available at the 
present time is the chronological age scale. Intelligence is 
here regarded as a function of a growth process, presumably 
that of the central nervous system. This growth process is, in 
turn, a function of chronological age. Increase in the ability 
to perform any task that involves the central nervous system 
is, tlien, regarded as being indirectly a function of chronological 
age, during the growth period. 

The use of the discriminative value formula in theconstruetion 
of the present scale, is therefore based upon the double assump¬ 
tion that any type of measurement of behavior involving the 
central nervous system, which serves to mark off one chrono- 
.logical age group from its adjacent age groups is a measurement 
-of intelligence; and the more clear the demarcation, and the 
larger the number of age groups that are differentiated by it, 
the greater is its value as an intelligence test. 

The first u.se to which the formula was put was to determine 
the discriminative values of the various tests used for all 
.avaUable age levels. The preliminary work furnished data for 
the calculation of these values. Table 1 is copied from the 
■earlier report as it shows the difference in discriminative value 
between the opposites test and the cancellation test. Although 
the increase in crude score units from age to age is greater, for 
.all but two age groups, for the cancellation test, its discrimina¬ 
tive value is less than that of the opposites test at every age 
level. Because of its low discriminative value, the cancellation 
test was omitted from the revised scale. The digits test, 
.although exhibiting slight increase in crude score from age to 
.age, showed discriminative value at every age level considered, 
.and on this basis was retained in the revised scale, although 
the plan had been to omit it. 
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It is interesting to note in table 2 that for populations of 
unequal ability, the discriminative values of a given test at a 
given level agree much more closely than do the crude score 
norms. 

The second purpose which the discriminative value formula 
serves is the reduction of the crude score norms of the various 
testa to comparable units. The discriminative value of any 
test at any age level constitutes a point value expressed in 
terras of a unit of variability. These point values, expressed 
in the same kinds of units, standard deviation, for all the tests 
and for all available age levels, are combined by sumniation 
for the various age levels of the separate tests into separate 
scales, as shown in table 1 under "point norms," These point 
norms of the separate scales are in turn combined to form a 
single scale of all the tests used. 

The third use to which the formula for discriminative value 
lends itself is to furnish a simple system of weighting that is 
independent of subjective evaluation of the tests to be weighted. 

Referring again to table 1, wc see that the discriminative 
values are larger for the opposites test than for the cancellation 
teat at every ago level. When these values are regarded as 
points, we see that a nine year score on the opposites test is 
credited with more points than a nine year score on the can¬ 
cellation test. This means that if both tests had been included 
in the revised scale, success on the opposites test would have 
had a much greater part in determining the final rating of a 
subject than would success or faUurc on the cancellotion test. 
This matter of weighting docs not appear to affect average 
ratings in any great degree, but it does affect the validity of 
individual scores. 

Results obtained with a scale constructed on the basis of 
the discriminative value formula are considered comparable 
with results obtained with the Binet scales, as the fundamental 
assumptions arc the same for both types of scaler Fii-st, tliat the 
discriminative value of a test consists in its ability to mark off 
a given group from adjacent groups, and second, that the 
groups to be used for determining the discriminative value of 
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an intelligence test are furnished by the chronological age scale. 
The present method measures the discriminative capacity of 
a test in units of standard deviation. It wna explained at some 
length in the earlier article that this vidiic could be arrived at 
equally well by counting the number of oases of a group that 
fall between the average of a given group and the average of the 
next higher^ or lower, group. The number of cii.ses is changed 
into percentage of total number of cases, and this percentage is 
translated, by table, into sigma units. In the Binet method of 
scale construction, this same value may be arrived at by calcu¬ 
lating the increase in per cent passing a given standard of 
achievement, between one group and the next. 

This can be illustrated from the data of Terman, Lyman and 
Ordahl (2). Comparison of weights is passed by GO per cent 
of the four-year-old subjects, and by 70 per cent of the five- 
year-old subjects. That is, 20 per cent moro of the five-year- 
olds than of the four-year-olds are able to pass it. Tliis means 
that if the capacity tested by this test is normally distributed, 
20 per cent of the five-year-old group will have more of this 
ability than the average four-yeav-old, but loss of it than the 
average five-year-old. This percentage constitutes the dis¬ 
criminative capacity of the test for these two groups, measured 
from the standpoint of the five-year-olcl group. If it had heen 
larger, the discriminative capacity of the test would have been 
greater; if it had been smaller, the discriminative capacity 
would have been less. 

It was explained at some length in the earlier report that the 
same portion of the area of the distribution surface that is 
represented by this 20 per cent, i.e., the portion of the area of 
the distribution surface for the five-year-old group that is 
included between the averages (50 percentiles) of the two 
•groups, can also be determined by dividing the difference 
between the averages of the two groups by the standard devia¬ 
tion of the higher group and translating the result, by table, 
into percentage. 

In the test used here for purpose.? of comparison the dis¬ 
criminative value of 20 per cent would determine automatically, 
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in the present scale, a weight of 0.53 points at this level. By 
the Binet method, this 20 per cent would be compared with the 
percentages obtained from other bests with the result that this 
test would either be discarded from the scale, i.e., given zero 
weight, or else retained and given equal weight with every other 
test at the same level, Where teats are of practically equal 
value the Binct method is satisfactory, but whenever it becomes 
necessary to use tests of very unequal value the present method 
would appear to be more sound in theory, more accurate mathe¬ 
matically and to lead to more satisfactory results in practice. 

The chief differences between the present scale and the scales 
■of the Binet type are that (a) the present scale is an amalgama¬ 
tion of separate test scales and not of tasks or portions of 
scales, (b) its results are expressed first in equal units, standard 
deviation, making possible a measurement of tJie increase of 
intelligence from age group to age group instead of being 
expressed in the variable units of mental age, (c) the dis¬ 
criminative capacity between two age groups of a test is affected 
by the standard deviation of both groups instead of by that of 
only the higher, and (d) the discriminative value of a test in the 
present scale is not only objectively determined, but objectively 
evaluated in its relation to the other tests of the scale. Of 
these differences, none are so fundamental as to interfere in 
any way with a similar use of results in determining intelligence 
quotients, or with a comparison of those quotients when 
obtained. 


THE SCALE 

The revised group point scale was constructed by applying 
the discriminative value formula to the crude score data 
obtained with the following tests: 

Trabue Language Completion 

Substitution 

Comprehension 

Opposites 

Word Building 

Digits 
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Each of these tests was pven in two parollel forms. Scales 
B, C and L of the Trabue Language Completion tests were 
used; B, with Series I, and C and L with Series II. Two sets 
of the Woodworth and Wells Substitution blanks were ordered. 
Form I had the standard key at tho toi) of the page. Form 2 
had the digits of the key in reverse order. The symbols in the 


TARLE 3 

Ofposlle Test: Parallel lists of graded diffmiUy, based upon children'a 
frequency fables 
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key of Form 2 were arranged in the following order: square, 
triangle, cross, star, circle. 

The comprehension test had been constructed from three 
tests of the Kuhlmann-Binet Scale: drawing lines on squares 
according to directions, drawing squares on ciroles, and drawing 
triangles on squares. This test had demonstrated its value in 
the preliminary work. Form 2 was constructed by sub- 
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stituting "up” for "clown/' and "right" for "left/' and vico 
versa, in the directions of !Form 1. 

Work with the opposites tests of the etii'Uer scale had shown 
the need of standardization for children of tire separate words 
of the lists used. Responses were obtained from (iOO school 
children of grades II to VIII, inclusive, for 90 stimulus words. 
Two graded lists of approximately equal cUflieuUy were pre¬ 
pared on the basis of these results and were incorporated in the 
revised scale. These lists arc presented in tabic 3 with the 
pel' cent of successful response to each stimulus word, and the 
point value of each in units of standard deviation (3). 

The two forms of the word building test, n, e, o, b, m, t and 
0 , a, i, r, 1, p were given and scored according to tho directions 
given by ’Wiipple. This test and the digits test were the 
only two tests of tlie preliminary scries to be used without 
change in the revised scale. 

Forms 1 and 2 of these six tests w'crc assembled into Series 
I and II. The pamllcl forms were used, not for the purpose 
of supplying alternative tests, ns might be sujiposcd, but to 
increase the reliability of individual scores. The two scries 
were presented approximately one month apart. Results 
from the two forma were averaged for each tost. 

Crude scores were obtained with these tests for 2517 pupils 
of grades I to XII inclusive. The discriminative value of each 
test at each age level was calculated. These values wore com¬ 
bined by summation for each test, as shown in table 4. The 
cumulative value constituted the point norm corresponding to- 
the crude score norm for each test at each age level. Between 
the year norms point values were calculated for all possible' 
scores falling between tho crude score norms. It was assumed 
that the standard deviation of the 18.5-year group would 
remain constant for all higher age groups, and point values were 
calculated upon this basis for scores falling above the 18.5- 
year norm. It was also assumed that the standard deviation 
of the 6,5-year age group would remain constant for all lower 
ago groups, and upon this basis point values were calculated 
for all scores falling below the 6.5-ycar norm. There is, of 
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course, nn element of error in lioth these assumptions, but it is, 
prcsinnably, not serious iimsmucli as the flcale waa given to 
children of 0.5 to 18.5 years, inclusive, iiiid only n scattering 
handful of cases foil oiUsidti these limits. By means of the 
separate scales so constniclcd, imlivklunl crude scores for the 
SGpai atc tests \vcr(i converted into point scores for those testa. 

A combined scale was constructed by adding the point norms 
for the sopariitc teats at each iigc level. Values were inter¬ 
polated between the year noims of tlic combined point scale to 
correspond with montlm of mental ngc. 

The procedure, then, in liiuHng tlic rating of a given subject 
was (fl) to find tlio crude .scom on each form of each separate 
test, (b) to average the scores of the two forms of each test, (c) 
to translate the average crude score into point score for each 
test, (ri) to ndcl tlie point scores of tho .separate tests, (e) to 
tran-slate point scores, by table, into yenis and months of 
mental ago, and lioncc to IQ. 

Data obtained from foi’cign pupils with loss than one year of 
experience in an English speaking school were disregarded. 
Tho pupils whoso scores wei*e considered valid constitute a 
group that is not unsclcctcd in one sense, as a very large per¬ 
centage of them were of foreign birth or parentage. But they 
were as nearly unsslected a group os one could reosonably hope 
to obtain for the ages 0 to 15 inclusive, in the senao that all the 
individuals of these ages in the given school district at the 
time the tests were administered were present and were repre¬ 
sented by test scores. The only cases of school age not repre¬ 
sented by test scores would be those under detention in state 
institutions and those under quarantine for some infectious 
disease. Of the former, there were three cases in the state 
school for the feebleminded, and one in the state school for the 
deaf; and of the latter, there were several families under quaran¬ 
tine for scarlet fever. 

These children were not "test wise.” For most of them, the 
intelligence test situation was wholly new. 
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IlESULTS 

In the pyBlimincw-y study were published intelligence quotients 
for 51 cases tested individufLlly by the ICuhlmanu 1917 Revision 
of the Binet-Simon scale. The uncorrected coefficient of 
correUtion between the two sets of quotients was found to be 
0.78 (Bravais-Pearsoii). This we consulted surprisitigly high 
at the time, in view of the gveatev accuracy of individual testa 
as compared with group tests, and considering the fact that 
some tests which were included in the group scale at that time 
had been shown to possess very low dUcriminativc value. To 
quote directly from the earlier report; "Wo incline to attribute 
a considerable portion of the apparent success of the present 
tests to the method we have used, and to believe that in¬ 
adequacy of the testa and norms is compensated by the ad¬ 
vantage inherent in the methodological principles we have 
followed." 

In the present study 275 cases were available for a similar 
comparison. Among these were the pupils of the five Grade 
II classes of a large grade school, besides cases referred for 
toting prior to grade placement, and "pioblem" cases. In 
figure 1 is given the scatter-graph showing the correlation 
between these 275 individual intelligence quotients obtained by 
the Kuhlmann-Binet Scale (1922) and the group intelligence 
quotients of the present group scale (or the same subjects. For 
these, the uncorrected coefficient of correlation is 0.917 (Bravais- 
Pearaon), or, discarding third place decimals, 0.92 ± 0.006. 
The correlation ratio also was determined. This, too, was 
found to be 0.92, The regression, therefore, is linear, accord¬ 
ing to Blakeman’s criterion (4). 

As the two sets of quotients appeared to run so closely parallel 
to each other, it seemed worth while to calculate their probable 
error, also,' For this the Nygaard formula wag used (5). This 
formula is based upon the average difference between the two 
sets of values. It yields a value that is independent of the form 
of the distribution curve, and that is not affected by the range 
of cases. The probable error was found to be 2.60. This means 
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that intolligcnco nuotionts obtained by this scale at agivendate 
agree more cloKcly with Kuhlinaiin-Binet intelligence quotients 
obtained over a j^eriod of three years, than those for the Stan- 
ford-Binct agree with re-tcata made with that same scale. 
Quoting directly from Termnii* “UctcsLs have been given to 
315 children in the vicinity of Stanford University, To 46 
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I'la, I. ScATTBnaiupii Showing ConniaiiATioN between ICtjalman- 
13inet IQ'8 AMD Giioup Point ScAiiE IQ'h 


of these children three or more tests have been given. In case 
of a child tested several times, each test has been compared 
with each of the others.This gives in all 436 com¬ 

parisons .... The probable error of a prediction based 
on a first test is 4.5 points in terms of IQ." (6). Terman 
does not state what formula was used in calculating this value. 
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Dr. Kuhlmann insists that the comparison of the probable 
error of measurement between the present scale and the Kuhl- 
inann-Biriet with that of the Stanford-Binet is unfair un[e.ss the 
fact is stressed that the present group scale consists of two 
parallel series of tests. 

In the preliminary study, mental ages were recalculated from 
the group scale data for the 52 subjects for whom Kuhlmann- 
Binet scores had been obtained, using the year method. IQ’s 
were calculated and compared with those obtained by the 
point method. The difference between the two series of IQ’s 
ranged from 0 to 9, with an average difference of 3.4 points, 
Upon the basis of the average amount of error, the extra labor 
involved in the use of the point scale is evidently not worth 
while. From the standpoint of individual diagnosis, however, 
nine points of IQ constitute a significant error, and one to be 
avoided if possible. Point scale IQ’s tended to run higher 
than those obtained by the year method, and to agree more 
closely with the results of the Kuhlraann-Binet scale. 

In table 5 is given the distribution of cases of each chrono¬ 
logical age group by mental age. It is largely self-explanatory. 
The bunching of cases at the levels <6.5 and > 18.5 is of course 
due to the lack of differentiation in terms of mental age of cases 
falling within those groups. The cases of >18.5 are differen¬ 
tiated in terms of points, but a large percentage of those in the 
<6.6 group are not, 

It will be noted that below the twelve year level there is a 
definite downward skew' to the distribution. This is due to & 
tendency, inherent in a system of weighting based upon suc¬ 
cessive averages and standard deviations, for the subjects in 
the lower age groups to be penalized for falling below their 
appropriate age norms in some tests to a greater degree than 
they are rewarded for surpassing those norms in other tests. 
This can be illustrated by the hypothetical case of a 10,5-year- 
old boy whose scores range from the 6.5-year norm in Digits, 
to the 12.5-year norm in Opposites. If his Substitution score 
falls at the 9.6-year norm, his Comprehension and Word Build¬ 
ing scores fall at the 10.5-ycar norms for those tests, and his 
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Language Completion score /alls at the eleven-year norm, wo. 
find that he haa been penalized 0.69 point for falling below the 
10.6-year norm in Digits, and 0.60 point for falling below in 
Substitntion, while he is rewarded 0.35 for exceeding the 10.5- 
year norm in Language Completion and 0.85 for exceeding 
it by two years in. Opposites. Comparing total rewards with 
total penalties, we find that ho has bm\ penalized 0.09 point 
more than lie has been rewarded, and that in consequence his 
total point score falls 0.09 point short of the 10.5-point norm, 
giving him a mental age of one month leas, or ten years and 
live months. As stated above, this is the inevitable result of 
the tendency toward decrease in the difference between the 
successive averages as we ascend the chronological age scale, and 
of the tendency toward increase in the successive standard 
deviations. Both of these tendencies operate to decrease 
the size of the quotient yielded hy the formula for discrimina¬ 
tive value, at successive age levels, and consequently to decrease 
the added increment of points at those levels. This results in a 
definite, though slight, downwani skew in the (li.sfci‘ibiitions of 
all age groups unless offset by counfcei'-tendencies resulting 
from the selection of groups above the age of compulsory school 
attendance. 

This slight downward skew was detected also in the dis¬ 
tributions of the preliminary study. It is what should be 
expected when we use units of equal significance in measuring 
the ability of groups in which intelligence, in terms of years of 
mental age, is distributed according to the normal probability 
curve. For if the distribution of intelligence is normal when 
measured by the unequal units of the mental age scale, it 
must, of necessity, be skewed when measured by the equal 
units of the present point scale. 

At the higher end of the scale there is an upward skew due, 
probably, to the selection operating above the age of com¬ 
pulsory school attendance. This selection results in a tendency 
for the differences between successive averages to increase, 
and for the successive standcu’d deviations to decrease, ndtli a 
consequent increase in the size of the quotient yielded by the 
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formula for discriminative value. Succras at the higher levels, 
therefore, tends to bo over-rewarded and failure tends to be 
under-penalized, 

The downward skew of the lower age groups, and the upward 
skew of those higher groups can be corrected by the use of 
averngo point scores as norms. This method yields a slightly 
more accurate rating. The scale as used in the present study 
IS more flexible than a scale constructed of average point scores 
however, in that tests can be added or omitted at will without 
re-standardizing the scale as a whole. 

SUMMARY 

The significant feature of the present scale is the use of a 
formula for discriminative value. This formula reads 

DV - ~ 

+ gj 
2 

In it, DV stands for discriminative value, Avj, for the average 
of the higher age group under consideration, Avj, for the 
average of the lower ago group, and vs and ci represent the 
standard deviations of the distributions of the higher and lower 
groups respectively. 

The first use of the formula was to determine the discrimina¬ 
tive values of the various teats used, for all available age levels. 

The second purpose which the formula serves is the reduction 
of the crude score norms of the various tests to comparable 
units. 

The third use of the discriminative value formula isto furnish 
a simple system of weighting that is independent of subjective 
evaluation of the tests to be weighted. 

Results obtained with a scale constructed on the basis of 
this formula are considered comparable with results obtained 
by the use of the Binet scales, as the fundamental assumptions 
are the same for both types of scales: first, that the discrimina¬ 
tive value of a test consists in its ability to mark off a given 
group from adjacent groups, and second, that the groups to 
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be used for determining the discriminative value of an intelli¬ 
gence test is furnished by the chronological age acale. 

The revised group point scale was constructed by applying 
the discriminative value formula to the crude score data ob¬ 
tained with the following tests: Trabuc Language Completion, 
Substitution, Comprehension, Opposites, Word Building and 
Digits. Each of these tests was pven in two parallel forms. 
Crude scores were obtained with these tests for 2517 pupils of 
grades I to XII, inclusive. These were translated by table 
into point scores, and thence into mental age and IQ 
Of these pupils, 275 had been tested individually on the 
Kuhlmann-Binet scale. Comparison of the group IQ with 
the individual IQ yields an uncorrected coefficient of correla¬ 
tion of 0.92, ±0.006 (Bravais-Pearson). The correlation 
ratio also was calculated, and the regression was found to be 
linear, according to Blakemon's criterion. The probable error 
of measurement for the two sets of quotients, according to 
Nygaard’s formula, was found to be 2 . 60 . 
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SLANG AS AN INDICATION OP CIIARACTEK 

GLADYS C. aCliWESlNGER 
Teachers College, Colwnbia UnmriiiLy 

The research here reported is an exploratory attempt in the 
field of character detection and measurement. The aim was to 
find an instrument which would differentiate delinquent chil¬ 
dren from non-delinquents. Other factors of agCj mental age 
and intelligence qiiotientj of social and economic status, and 
even to some degree of nationality and race were to be kept 
constant. It was planned to construct tests along a new and 
original line and to apply these to two opposed groups of chil¬ 
dren, groups which, at least in so far as the experimenter could 
determine, differed only in the matter of moral character. A 
comparative study of the results was to be made in which the 
separate elements would be examined for whatever significance 
each might reveal. All such elements which survived the appli¬ 
cation of Yule's formula for determining the significance of 
differences were to be retained and thrown together into a new 
composite which it was hoped would bear up under later veri¬ 
fication processes. 

If a test could be evolved which would objectively pick out 
delinquents from non-delinquents, which would aid in the de¬ 
tection of potential delinquents, which would indicate to the 
examiner in some quantitative way the degree of delinquency 
of the examinee, the attempt would be more than justified. 
The main previous effort in this direction has come from Whit¬ 
tier, California. The Whittier scale, doubtless familiar to all 
interested workers, has been derived from careful scientific an¬ 
alyses of records of crime at the Whittier State Home for Boys. 
It consists of a scries of offences listed on a chart, horizontally, 
according to the character or nature of the misdeed, from the 
least serious type to the most serious, from such light offences 
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as truancy to such grave crbncs as assault and battery and mur¬ 
der. Vertically, each kind of offence is graded for degree of 
participation, for example, from the fiast olTcnce to an habitual 
one, or from the theft of some article of but little value to one 
of great worth. 

A child's record is examined and his misdemeanors plotted on 
this charted list. His demerits arc then totaled and he is 
given a .score. The sdmme works adequately wlicn an inti¬ 
mate history of the case over a wide period of time is available, 
But often a child may be brought to court about whom rela¬ 
tively little is known except for the offence which precipitated 
him there. He may be a comparatively "good" boy, who hav¬ 
ing fallen but once from grace, fcU hard. If his offence, and it 
may have been his first, is for some serious charge such as 
grand larceny, hia score will be high. Rated side by side with 
some youngster who was constantly in trouble for petty thiev¬ 
ing, truancy, and the like, the newcomer, by virtue of his Wliit- 
tier index stands a chance of being characterized ns the more 
delinquent. The scale aims, but often fails, to give an inclusive 
quantitative picture. 

One of the problems of state institutions is how and when to 
determine parole. Many entrants are more or leas parolable 
from the very bcginnmg. Commitment within the walls of 
the institution is salutary lesson enough; continued residence ia 
not necessary and for various reasons undesirable both for the 
boy and for the State. A teat, therefore, whicli would sound 
the boy’s behavior level, which would tap his conduct tenden¬ 
cies, both past and prospective, would assist materially in 
determining the moral status of the boy. 

Prognosis might advisedly date even further back. If poten¬ 
tial delinquents could be selected, possibly segregated, certainly 
supervised, before being given time to launch on their career 
of crime, many of the hardships of conduct maladjustment 
might be avoided. Preventive, therapeutic and educational 
forces could be brought to play on an incipient case with much 
greater effect than on the hardened reprobate of several months 
or years standing. 
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The only defence offered for tlM character and type of test 
material here chosen was an effort on the part of the author of 
the teats to tackle the problem from what might be the delin¬ 
quent's end of the game. Ordinary testa usually contain words, 
ideas, and situations whidi may well be supposed to be within 
the reach and Icon of every normal boy. If, in the devising of 
new tests, something could be assembled which might tap the 
experience of the delinquent rather more than the conformist 
greater possibilities of differentiating results might be hoped for. 

The question of knowledge of crime and of life behind the 
scenes of conventional standards, and conduct in accordance 
with or against those standards, need not be discussed here. 
Suffice it to say that the tests evolved represent an effort to 
reach not only the boy's Icnowledge of what is socially unde¬ 
sirable but also hia tendency to put the same into practice. 

True situations calling for moral reactions, or their opposite, 
to be effective, would have to be concrete. No doubt many 
tasks could be devised where the purpose of the test situation 
is cleverly liidden from the subject, where he would bo com¬ 
pelled to make a choice of reaction and bo rated accordingly, 
but due to the pressure of time and circumstance, general 
administrative difficulties involved in giving and scoring indi¬ 
vidual tests, the scope of possibilities was here confined to pencil 
and paper and to group work. If the sum total of man's reac¬ 
tions can be catalogued into the threefold, thinking, feeling 
and doing, and if, ns ha,s already been hinted, what one thinks 
and feels is not necessarily consistent with what one actually 
docs, the experimenter is compelled to confine his attention to 
the last named type of behavior. If our overt reaction were to 
be subdivided we might make the line fall between what one 
does and what one says. We tend to associate bad language 
with delinquent behavior, but is one an index of the other? 
How bad, or rather how good, can language be before its use 
becomes significant of the conduct of its spokesman? In other 
words, does the language used by the delinquent differ mateii- 
ally from that used by the so-calletl good boy? Does the delin¬ 
quent have a wider knowledge of certain colloquial, slang and 
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vulgar phrases? Does he evince greater familiarity \Yith the 
terminology of the street or of the professional ^'dip?" 

No effort was made to teat for actual swearing, nor for practical 
reasons, was the full gamut of youth's misconduct sounded, but 
a great collection of slang phrases and street language was 
gathered and presented to the subjects in four different group¬ 
ings: (1) definitions of single words, (2) definitions of phrases, 
(3) Same-Opposites, (4) classification of slang knowledge. 
ITor the first two groups the multiple choice method of response 
was offered, the selection of answer to be made from one of four 
alternatives: (a) a true meaning of the word or phrase expressed 
in good English, (fc) a meaning not true, but plausible, in good 
English, (c) a slang meaning, but true, (jd) a slang meaning bub 
false, Interspersed with the slang words were some good liter¬ 
ary English words, some of which were a little unusual, chosen 
from collections like the Hiorndike Word ICnowledge Testa. 
Interspersed with the slang phi’ases were some good English 
phrases or proverbs chosen from collections like those in Kohs’ 
list. In the Same-Opposites test, slang words were paired 
sometimes with good English words, sometimes with slang 
words. Checks of paired literary words were scattered through¬ 
out. In group 4, the candidate was required to identify his 
word with the activity or type of delinquency with which it was 
ordinarily associated. The words were all indicative of the 
activities of the lower tenth of the social order, and were mostly 
slang, street language and in some oases professional “crook” 
terms. 

Attention is called to the fact that scattered throughout the 
four groups, provision was made for a fairly liberal supply of 
ordinary English words which could be used not only as a rough 
estimate of the subject's general word Icnowledge, but also as a 
check against a possible tendency to react, or to fail to react to 
the test elements because of strangeness or distaste.^ 

With the cooperation of Mr. G.M. Willson, Assistant Psychol¬ 
ogist at the New Jersey State Home for Boya in Jaraesburg, 

* A copy of tho teeta may be fouad at tbo end of tbia article. 
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■to whom grateful acknowledgement is here madCj it was ar¬ 
ranged to give the tests to flie boys in that institution. A 
previous preliminary try-out had revealed the undesirability 
of attempting to test boys under ten years mentally, whether 
delinquent or normal in social behavior. At Jamesburg, the 
files were carefully combed and only those boys were selected 
who were bright enough to understand and follow directions on 
a group test, In June a visit was made to the institution and 
test results of fifteen boys were analyzed and compared with 
the results of fifteen control boys from a small town in hfew 
Jersey. These results were significant enough to justify the 
further pursuit for data. In August the number was completed 
to one hundred cases, ranging in chronological age from ten 
to eighteen years with a median of 14.8. In mental age the 
range was from nine to eighteen, the median falling at 12.78. 
Intelligence quotients spread from 67 to 144, with a median of 
88.25. This group was later closely matched for distribution of 
C.A.’s and M.A.’s, and for social and economic status from four 
public schools of a town in New Jersey. 

Parental nationalities represented in each group were Ameri¬ 
can, Italian, Colored, Hungarian, Irish, German, French. 
Some Russians and Poles were included only in the delinquent 
gi’oup, and some English, Danish and Swedish were in the con¬ 
trol but not in the delinquent group. Catholics, Protestants 
and Jews were proportioned rather evenly in both groups. 
Sample occupations to be found in each group include those of 
laborer, carpenter, machinist, painter, factory-hand, truck 
driver, fire department and police service, stableman, printer, 
tailor, chauffeur, contractor, gardener and the like. 

A side study of various methods of scoring the tests was made 
with the hope that by penalizing here or there a wider differen¬ 
tiation might be obtained. But this was not realized. It 
makes little or no difference whether a point is given for using 
the slang rather than the literary word in the multiple choice 
responses, although analysis of the results showed a slightly 
greater tendency on the part of the delinquents to express 
themselves in slang than for the controls. No material differ- 
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ence apparent when penalties were assigned for giving the 
wrong answer, except thafc in the lower coses it became a ques¬ 
tion of handling minus scoi*es. For this reason it was decided 
to keep to the simple scoring technique of assigning a point to 
each correct response whether or not that response was a liter¬ 
ary or a slang word. 

The results of the teats, when scored and tabulated for aver¬ 
ages and dispersions show a fair and consistent differentiating 
power. Taken separately, these tests, with tho exception of the 
fourth, under the caption of "Classifications’' do not show very 
large P.E. differences, but because this difference ia always on 
the one side, the four combined produce<I differential results 
which were acceptably significant, yielding a total difference of 
7.1 P.E., 7.6 P.E.i or 6.1 P.E., depending on the way the re¬ 
sponses were scored. 

Reference has already been mode to the non-slang check 
words and phrases which Avero scattered throughout the four 
pages of test material. These were scored separately and the 
results are nothing short of astonishing in that the averages 
and distributions are almost identical for the two groups. 
On the slang material, 76 por cent of the delinquents reached or 
exceeded the median of the unaelecfced children. On the liter¬ 
ary words, exactly 50 per cent of the delinquents reached or 
exceeded the median score of the control group. 

Considering that tlie slang battery revealed a substantial 
differentiating power and that the vocabulary of noii-.slang 
words failed to show such results, U was felt that here might be. 
something of value which was worthy of further research. 
Consequently the writer undertook a careful and exhaustive 
analysis of all the material gathered. Every word and phra.se 
in the slang battery was tabulated and recorded for its frequency 
of response. They by applying the formula advocated by Yule^ 
the significance of each difference woa determined. Where a 
sigma value of 2.5 and in some cases 2 was revealed that ele¬ 
ment was retained. The rest were thrown out. 

Those element.s which were found to have differentiating 

* "Introduction to tho Theory of Statietica," p, 209, G. Udney Yulo. 
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power were reassembled into a new composite together with- 
many interspersed neutral elcnionts which were to be disre¬ 
garded in the scoring, the object of their inolusion being to keep 
gome of the easier and more familiar words and phrases on the 
page and tluis produce a more normal emotional reaction from 
the subject than would be experienced were he to be confronted 
suddenly with only the extreme elements. The words retained 
represented in every case a greater degree of response from the 
delinquent than from the non-delinquent group, many of these 
being crime words, or at least words representing an acquaint¬ 
ance with various forms of social misconduct, 

A probation school in Brooklyn was enlisted in which to try 
out the revision. li'our classes of boys were tested by the 
National Intelligence Test and all falling below a mental age of 
ten years were di.scarded. The fifty eases remaining were 
matched from a public school, also in Brooklyn, the boys being 
of the same social level and in the corresponding school grades. 
The groups were equated for averages and variabilities of men¬ 
tal age and intelligence quotient. 

The results of this testing were disappointing. No appreci¬ 
able difference was found Ixjtween the re,sponscs of the two 
sets of boys. The averages and dispersions of the two groups 
were about even. 

Possible explanations are always in order. Since the problem 
of establishing a criterion and validating character tests has 
been at all times a great one, and since the writer failed finally 
to get differentiation by the method of comparing averages of 
two supposedly distinct gi'oups, the question arises whether or 
not this failure is due to the fact that there may be no real psy¬ 
chological difference between the two groups, or that there may 
be a weakness in the method of arriving at conclusions. 

The children in the probation school may or may not have 
been afflicted with the same sort of conduct disturbance which 
caused the Jaincsburg boys to be committed. If there is any 
chavacier weakness common to both we may feel reasonably 
safe in saying that the State Institution residents have it in 
greater degree, since they could no longer be retained in an 
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ordinary social environment. The records at Jamesburg read 
some thing like this: breaking, entering and larceny, vagrancy, 
incorrigibility, malicious mischief, persistent truancy, grand 
larceny, shooting teacher, assault, and the like. Many cases 
offer combinations of several of these and other offences. 
The Brooklyn Probation School records offences of; school 
incorrigibility, disobedience, truancy, smoking, obscene langu¬ 
age, laziness, stealing, pugnacity, auUcnucss, and the like. 

Wliether or not these two groups of boys represent steps on a 
scale of misconduct, the fact remains that the testa did not 
pick out the school incorrigibles from the school boys who were 
not rated as incori’igiblc. Part of the value of the testa, it was 
hoped, would lie in thgir prognosis of potential delinquents 
and in this apparently they fall short. 

Of course, it may be that the probation group does not cover 
the delinquents of the future. Certainly the boys cooperated 
well and obediently in taking the tests. Discipline within the 
school room was rigid and exacting. Four teachers were pres¬ 
ent and there was no sign whatever of insubordination on the 
part of any pupil. Perhaps the reformative influence had 
already set ini 

Again, it may be possible that the control group contained as 
many “bad" boys os were to be found in the delinquent group, 
but that because of a certain cunning or shrewdness, they had 
failed to be apprehended, or in other words, that the delin¬ 
quents were not really selected and the controls unselected; that 
the two groups were comparable in every way, including the 
trait which the experimenter was trying to measure, and hence 
rendering differentiating results impossible. 

The question of method of arriving at conclusions becomes a 
vital issue, The method of comparing contrasted groups pre¬ 
supposes a knowledge of the character of the groups studied. 
The fallacy may lie here. It might be better in future to con¬ 
fine attention to those children about whom definite and de¬ 
tailed and complete historical information is available, to corre¬ 
late test scores with the evidence at hand, whether that be 
objective or subjective. In the case of established and recorded 
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delinquents, a Delinquency Rating could be worked out consist- 
enb with the historical record. Where official papers are not 
available, tlie evidence could be some approved tangible, 
concrete and factual rating scheme, rated by people vvho are in 
a position to make judgments. Cady has shown the impor¬ 
tance of close acquaintance and confidence on the part of the 
judge. 

It might be advisable to study the relationship of judgments 
of this latter type with ratings on the former scheme, judges 
to be ignorant of the facts set down in official records. It might 
cast some light on whether or not school incoiTigibility, \Yhich is 
probably the basis for a teacher’s judgment is a different'thing 
from the child’s anti-social behavior which brings him up for 
commitment through tlie courts. Enlightenment here might 
cast some light on why different results were obtained in a 
State Institution group from those obtained in a public school 
probation group. 

For whatever they may be worth to others the slang tests of 
the first survey arc appended. Wliile by no means exhaustive 
of slang in current usage, they represent an effort to cover those 
words and phrases which might fall within the experience of an 
ordinary boy or girl who hag been exposed to an environment 
which makes use of slang as an avenue of expression. If some 
future investigator is interested in the question of verbal tests 
as a measure of intelligence, involving the issue of unfair ad¬ 
vantage which they give to the child of superior environment, 
he might do well to take these ‘‘language” testa which represent 
a lower social order and make a comparative study of dif¬ 
ferent social levels, casting aside the factor of conduct and con¬ 
fining hig attention solely to the question of knowledge. 
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APl’KNDIX 

DKKINITIONH 

Look at this sample: 

1, SNiTcnma means .... sewing, aniincling, Htcaliiii;, (.oiling 
SNiTCitiNO means “Hiiiiceling,'’ ho n lino IH jlmwJi under "Hquceling,” 

JVoiu look a( fifiniplc 2; 

2. CiiACKEO moans .... lirokwi, loonoy, nranky, crooked 


Which of the IohL four wordB henlcxiilninH llio inoaninR of Chackud? 
Either "broken" or "loevncy’' will do, bo draw a line \mdcr either one, 
but only under one. 

Now on the rest of the pageftre a great nnmiwr of exerciKCH. Ilcmem- 
ber, underline only one word on each lino, Llinl word which will give the 
beat meaning, Begin at the top nnil work all Iho way down tlic list until 
the time is called, 

Simp 

IvouY Dome 
I noN Men 
S llEENEY 

To Be Stewed 

means dombcll, siinplGlon, oink, scab 
meana capola, bonchcad, oicjilmul'H tusk, (ooliah 
means Crusadors, dollars, bonus, nibos 
means >Silky, Kike, Jipn, Jew 
means drunk, cooked, tanked, butty 

Cotton 

Tina Joint 
Squbbeinq 

VMiIOSE 

Hootch 

moans cloth, hut, /lour, liord 
moans this house, knee, plunk, <leu 
means telling, yelling, whooping, tattling 
means beat it, car, go nwny, skidnddlo 
means booze, beer, hatch, hoodlum 

Dash 

Devout 

Dm 

Emiow 

TiailT-WAD 

means rush, Bmcnr, lack, fasten 

means lawless, piouR, duvotiun, formal 

means cannon, vag, dive, thief 

means collar, detective, cinch, lioiio 

means booze-artist, iiavrow, stingy, cloHc-fislcd 

FonnEii 

Nuts 

Ability 

Light-finger] 

Caiioo 

means fob-worker, pick-pocket, wntch-fob, mik 
mcams foolish, dippy, fruit, mul 
moans diligence, speed, power, dignity 

2 D moans fairydike, thievish, tbico-iingercd, pinsyfooted 
means load, hem, draught, vehicle 

Duck 

Warm Bauy 
Dukes 

moans fowl, hide, boot it, pippin 
afToctionate, woollen clothes, Hot TamaloH, liool) 
means hands, mils, aristoovalH, buoks 
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SiiYSTKii inoaiiH limn mouthpiece, crook, bad lawyer, eliy 

CLEfiOi’M-^N inoann Rrandsire, employee, l>eadlo, miaistor 

FimvSEM 

Below arc a Kfeat many oxprciisions. Four annworB are given after 
eflchexpresHioii. You are to look at the anawera cnrofuUy; thon make a 
cross in the apace before the best anawer to each oxpresaion, the one, 
which to you, beat cxplitina ila mcnninf;, ns in the sample. 

Sample: What do wo mean by "Hhnko a log”? 

—1. Kxeroiac youraelf 
—2. Won't you ahimmy for me? 

—;i. Act quickly 
—‘1. Get n move on 

Begin with No. 1 and keep on doing all the others until time is called. 
Lut Gkouok Do It means 
— Pass the buck 
— Avoid accepting rcaponsibility 
— Let George try if he wants to 
— To got away with it 
IIk Has a Sckhw Lcoan means 
— IIo needs to be mended 
— Ho iau't rpiite anno 
— He i.s a hunk o' cheese 
. — lie is dippy 

CoTiiK Timo' WITH TUB Gooi>s nieana 
— Deliver tlicm to our house 
~ Cough u]) 

— Give me your money 
— Snow again 

Dia A Liti’lb Dbbpeu meana 
— Contrilnite 
— Fish up 

— Make a bigger hole 
— Call him down 

They Handed Mb a Lemow means 
— They gave mo a yellow fruit 
— They slipped one over on me 
— They satisfied my thirst 
— They handed me the straight dope 
Comb Out of Yoon Tbawb moans 
— Stop on the gaa 
— Wake up 

— Perhaps you're only dfoaming 
— Go up in the air 
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Don't Chy Over Spilt Milk menns 
— A. watchscl pot never boils 
— The dish ran away -with the epaon 
— Don’t cry over libtle thinga 
— Don’t worry about things you can’t help 
Fouqhi It means’ 

— Shut up 

— Don’t mention it any more 
— Try not to remember it 
— Fall for it 

She’s Pdllinq Yocn Leo means 
— Sbe’a making you taller 
— Sbe’a got your number 
— She's trying to get sornething 
— She’s working you for aomething 
Telu It To Sweeney menna 

— Pftse on the news to Sweeney 
— 1 don’t beliove you 
— Don't kid the goldfiah 
— Get wise 

Go Take tub Am means 
— You look a little faint 
— Slow down 
— It’s time to leave 
— Get off me Hp 

They’re Stuffing Her means 
— They're hitting the Goiling 
—' They’re feeding her a lot 
— They’re kidding her 
— They’re deceiving her 
Biima OF A Featueiv Flock ToaBTnsn means 
— Hunger ia a dangeroiig companion 
— Pretty maids nil in a row 
— Good compony makes short miles 
— You aTB known by the company you keep 
Thin in ■the Upper Chust means 
— Haven’t much brain power 
— The pic isn't baked enough 
— He’s cracked 
— To bark up the wrong tree 
To Get All the Dope means 
— GoUeet the information 
— To be a cocaine (drug) victim 
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— Round up the Roode 
— To land in the jug 
He Led Mb a Mkhiiy CnAHH means 
— Wc Imd lota of fun together 
— He BtruHR rno nlonR 
— He is on the level 
— lie kept me g\icHHinR 
WiiEnB Do You Hang Out? means 
— Where is your clotheB’ line? 

— Where do you live? 

— Where do you bunk? 

— Arc you tnlkiiiR through your hat? 

How Do You Get That Way? means 
— What made you reach that conclusion? 

— What have you done to yourself? 

— What's eatitiR you? 

— Your face, only a mother could love 
Give 'Em the Razz means 

“ Make yoursidf Holid with them 
— Rub it in 
— Turn on the victrolo 
— Tease them 

Take the Maocioth Oke a Heind Man's Eye means 
— To bo close-fisted 
— To bo kind to an unfortunate man 
— To be stingy 
— To Ircczo out 

He Is Goino To Take a Rium means 
— He Is going to jail 
— Ho is going out in his oar 
— They will put him in the cooler 
— He has to ride the gout 
Rome Was Not Huilt IN a Day means 
— I've been to London to see tho queen 
— In time, one man’s loss is another’s profit 
— Better a day too soon than a minute too lute 
— It takes time to produce anything of value 
Now You Si’niNO Something means 
— Its up to you to w’ohblc now 
— Don't monkey with the l)U/.z-»nw 
— Its your turn to tell a story 
— Press the liutLon 
He’s Nuts meiviis 
— He's loco 
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— He ifi very fooUah 
— Ho likes to go nutting 
“ He'll pass in Ws checlcs 
RpEEri ’Em Off means 

— To ajiy them, ono nt a time 
“ To take the skins off 
— Let her shoot now 
— Cut out the rough stuff 
I Got the Can Tied to Me means 
— They gave me the grand l>oun.co 
— Thevo'a a tin Casiened to my belt 
— I didn't do hornothing 
— 1 have been dismissed 
Bag Yorrn IIead maana 
— ICoep quiet 
— Shut \i|> 

— Tut your cap on 
— Loy down and dio 
Pipe Down means 
— Keep atill 
— Lay your pipe down 
— Put on the brakes 
— Can the comedy 
He's NiqQIn' means 
— He's a negro 
— He is cheating 
— That's Blight of hand stuff 
— Ho*a pulling the wires 
Make PIay Wiiil-b 'the Sun Siiines means 
— ■ Make friends, they inarease your joy 
— He who singa diivea away sorrow 
— Make the most of your opportunities 
— Tha sheeps in the meadow, the cows in the oorti 
Cut It Out moans 

— Don’t do it any more 
— Sneeze out of it 
— Chuck it 
— Use a knife 

Dv THE Skin of His Tbbth means 
— Just by a narrow margin 
— His teeth are decaying 
— It's n olose shave 
— Hitting the high spots 
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Beat It, Hum inoanH 

— iSliako tho rug 
— Go rtivny 

— Make tracks 
— Gtvo liirn a knaek-<Iown 
NonouY Homk iiieatiH 

— The family luiH gone out 
— IIo ifl fceblc-rniiidoil 

— 'I'lioy froze him out 
— He ifi looho on top 

To Givk Him tiih Saok means 
— To fire him 
— To give him a hag 

— To make him give up his job 
— To hand him one 
It’s the Cat’b Meow means 
— He is moHt important 
— He ie mewing like a cat 

— lie’s tho cat’s Aunt Maggie 
— TIo'll put a crimp in tho cat 

He Diaiiiio Me means 

— lie took my jilace 
— He put mo in a pan 
— Ho jipped me 

— lie aide-atopped mo 
Show Youu Si'otb meann 

-- You've got the ohicken-pox 
— IIow'h your jack? 

~ Let’s have your money 
— Start Bomething 

Tiieue'h a Yeehow Stiieak Up Yotm Back means 
— Your coat is in need of brushing 
— You are not on the map 
— You arc a coward 
— You liAVon't the nerve 

A Biud in the IlANb IS WonTii Two IN THE BusH mcans 
— Better be content with little than gamble for more 
— An hour tomorrow is worth two today 
— One crow does not make a winter 
-- He will hide hia head under his wing, poor thing 
IIb’he Put Out YciUfc Window Liqiits means 
— He will break your auto lights 
— He intends tu blind you 
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— IIq will biff you cno in tho eye 
— He will give you tho go-by 
To DorH It Odt mejins 
— To think it ovor 
— To Ittcllo 

— To got the hftng of it 
'— To knock you dead 

Hat.p a Loaf i3 Detteu tiiam None means 
— Be aatiahed with what you can get 
— Bread is the stall of life 
— Bettor poor with honor than rich with shame 
— When alie got there tlio cupboard wag bare 
See That Jane meana 
— I wish you’d hush 
— There goes Jane, lookl 
— Look at the young lady 
— Turn your lampa on the dame 
Tell. It Over means 

— Throwing tho monkey-duat 
— Give it the once-ovor 
— Close the lid 
— Succeed in doing it 
Lay Off That Stuff meana 
— Cut it out 

— Place that material down 
— Hold your horses 
— Don't do it any more 
To Walk a Chalk Line means 
— To go straight 
— To practise for the tight-rope 
— To lead an honest life 
— Don't fail me 
Watch Your Step means 
— Bo careful 

— Look where you are walking 
— Keep your eyes peeled 
— Some baby I 


aAMB-OPPOSITBS 

Look at these two words; yell .... holler Same Opposite 
They mean the same, ao a line haa been drawn under Same. 

Look at the next two words; long .... short Same Opposixiii 
Thoae two words do not mean, the same; they mean juat the opposite, 
ao a line is drawn under Opposite. 
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Now look at all the other words on the page, If the words of a pair 
mean the same or nearly tho aomc, draw a line under Same. If they 
mean the opposite, draw n lino under Oi»posm]. If you can't be sure, 


guess. 

cold. 


Same 

Opposite 

dragged-oufc. 


Same 

Opposite 

stall.. 


Same 

Opposite 

. . 

.tease 

Same 

Opposite 

hand'Out. 


Same 

Opposite 

duck. 


Same 

Opposite 

dinky.. 


Sauk 

Opposite 

cop.. 

.bull 

Same 

Opposite 

boncliead.... 


Same 

Opposite 

buck. 


Same 

Opposite 

crust. 


Same 

Opposite 

Murphy... 


Same 

Opposite 

shyster.. 


Same 

Opposite 

suds,... -.. 


Same 

Opposite 

bitter. 

..sweet 

Same 

Opposite 

take... 


Same 

Opposite 

broad. 


Same 

Opposite 

fobbor. 


Same 

Opposite 

poor prune.. 


Same 

Opposite 

hot dog. 


SA^^E 

Opposite 

crust.. 


Same 

Opposite 

rubbcrtieck, 


Same 

Opposite 

scratch. 


Same 

Opposite 

slippery. 


Same 

Opposite 

.slang. 


Same 

Opposite 

flivver. 


Same 

Opposite 

tog. 


Saisk 

Opposite 

stag. 

.married 

Same 

Opposite 

command,. 


Same 

Opposite 

flunk. 


Same 

Opposite 

poke.- 


Same 

Oppo.site 

ancient. 


Same 

Opposite 

wire. 


Same 

Opposite 

low-down,.... 


Same 

Opposite 

to lift. 


Saaie 

Opposite 

hootch. 

.moonshine 

Same 

Opposite 

bG.stow. 


Same 

Opposite 

rattler. 


Same 

Opposite 

dub. 


Same 

Opposite 

sky pilot. 


Same 

Opposite 
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whopper. 


Samu 

Opi'Ositr 

pickled. 


Same 

Ori’oaiTB 

amiable.. 


.Same 

On'o.";!™ 

cinch. 


Same 

OrVOBlTB 

socking.............. 


Samp; 

Cimo.siTE 

pastoboards. 


Same 

OlU'OSITB 

booster. 


.Same 

Ol'I’OSITE 

rube. 


Same. 

OpI’OBI'IE 

loiinge-li2nrd. 

.cakc-eator 

Same 

Opi’osrTB 

prop-getter,,.....,.. 


.Same 

Oi*i*osnB 


CMSSIFICATIONS 

Write the letter S \iniler every word that ih used in Smokino. 

Write the letter G tiridcr every word that is uflod in Gamiilino on 
Caivdb, 

Write the letter D under every ivord that hns HomethiiiK to do with 
DaiNKlNQ. 

Write the letter T under every word connected with some form of 
TniEViNa. 

Write tho letter F under every word that has to do with Figutinq, 
Write the letter A under every word that has to do with Gettiwq 
ArvnEBTBD. 

Write the letter W under every word thet has to do with VVombn. 
Write the letter C under every word that haa to do with Ciura, 

1. nieked, moll, four-flualiing, jimmying, annd-bfig, wliopijor, solt- 

cveek. 

2. deal, dead-head, snitched, booze, skirt. Little Joe, moll-buzzcr, 

3. slacker, nicotine, pulled, kick, Boalawny, dive, rough-hoviae, flivver. 

4. weed, cinch, biff, snoozora, petticoat, fag, bolster, rye, beak. 

5. gorilla, pickled, coco, wallop, bad fall, bull, white line, hock. 

9. Paddy’s cabbage loaf, pennyrveighter, pinched, broad. Come Plioobe. 

7. IIcnMcdica, boot-leggor, damper-gottera, flush, tin-horn, 

8. burglar, slugger, three-flngcred, sbimmy-ahakor, swop, raisin, 

9. jelly-bean, wren, stewed, punch, hoiater, slugged, lamnster, 

10, salve, flounces, pulled, spieler, mob, carousing, gopher-man. 

11, magietrate, mugged, aettlecl, screw, to be loaded, spook, peach, 

Come 7. 

12, African Golf, ataUiiig, Black Maria, fixer, female, black-jack. 

13, porch-climbcr, toper, roll 'em bones, full house, nimbler, bracelets. 

14, lammed, jiiy-walker, snitched, flosay, jazz, irrigate, date, lifer. 
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15. bftrnmed, Ffttima, hock, all blue, lambaste, aock soused, Sleopy- 
IIollow. 

10, skirt, track No. 13, G. & W., brainstorm, trusty, jag, rappora, timer, 

17. meerHcliftiini, stngi^cr, llaby needs shoia, camiHole, triimpa, injure, 

18. colTiiMinil, whiskey, plilzo};, chicken, anchor, dice, 



OLD AND NEW METHODS OE TEACHING 
PRIMARY READING 

EDITH M. PEYTON 
A saialant Counlff Siiperinl£ndenl, Athens, Okie, 
and 

JAMES P. PORTER 
Ohio Univasilj/ 

Thft opportunity for this study was afforded by the fact 
that in Athens County two distinctly dilTcront methods of 
teaching primary reading, the one recent and scientifically 
grounded, the other older and not based on recent research, 
were being employed. 

Any method which is today accepted as psychologically cor¬ 
rect for teaching beginners to read should emphasize content 
rather than form; should call for thought as well as the more 
purely mechanical processes and should appeal to the child's 
imagination while it satisfies his natural craving for a story. 
That the aims of primary reading may be accomplished and 
efficient reading habits instilled, it is very important to have 
hooks which are attractive and which provide scientific and 
well balanced teaching methods carefully worked out in con¬ 
nection with real children’s stories of high literary quality. 
Even the illustrations of modern texts have a very definite 
bearing on their usefulness. 

The new methods, one of which was in its first year of use in 
Athena County, meet these demands very adequately.^ Their 
readers, charts, flash cards and manual for teachers were 

* The new method reTerrecI to ia the Story Hour, published by the 
American Book Company. 
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published within the past few years in order to provide material 
in keeping with the results of the latest investigation in the 
field of teaching reading. 

The older methods published earlier are more purely formal 
with tlie emphasis largely on phonics. The content is such as 
to be relatively uninteresting to the child mind, being made 
up of many short sentences composed to afford exercise of the 
phonetic combinations presented. The illustrations are in 
black and white, and costumes used are out of date. Word 
phrases which the child should learn to see and grasp as single 
units are broken up to meet the demands of the mechanical 
bookmaking. 

The problem, then, was to ascertain and prove by means of 
standardized tests, whether children taught in a modern way, 
with attractive books, providing interesting content, really 
made more efficient readers than those taught in the older, 
formal manner with the emphasis practically nil on the me¬ 
chanical side. 

For the purposes of this study, three schools of each type 
were selected. Those usingthe older methods will be designated 
as Schools A, B and G; those using the newer, as X, Y, Z. 
First grades chiefly were studied, but one third grade com¬ 
parative study was included. 

It was planned to give, at the outset, intelligence tests in all 
the schools studied, in order that the ability of the children 
taldng the reading tests would be known. In this way it was 
felt the reading ability developed in the several schools, as 
shown by the results of the tests, could be more intelligently 
interpreted when considered in connection with the mental 
ability of these same schools. 

The tests for mental ability—Detroit First Grade Intelli¬ 
gence and Pressey Primary Classification, were given early in 
January and reading tests, Haggerty Sigma I and Stanford 
Primary, Form A, were given the last of April, near the close 
of the school year. The tests except for the third grade, were 
all given by the same person. In every case, if the conditions 
under which they were given could not be identical, an effort 
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was made to sec that schools A, B anti C had the advantage. 
The teachers in schools X, Y and Z were handling their method 
for the first time, while the teachers in schools A, B and C had 
all had at least one year’s expei'icncc in the method they were 
using. 

It was realized at the outset that there were many things of 
value which could not be measured and would therefore leave 
this report tentative and incomplete. Such .significant factors 
as the teacher's personality^ the enthusiasm of the children, 
the coiTectness of the habits tiicy form, their rale of silent and, 
in most cases, oral reading—none of these arc dealt with in 
this study. We have attempted hero a measure only of the 
native ability of the cluklren and of their ability to comprehend 
what they read. 

It was first planned to contrast schools A and X because the 
teacliei's had much the same experience and training. Both 
were rated as rather above the average. Schools B and Y wore 
to be contrasted because their conditions were very similar, the 
teachers had about the same experience and training, each had 
one grade and both schools were in mining communities. 
Schools C and Z were two-room schools, each teacher having 
four grades in her charge. They were unlike in that C was a 
mining district while Z was agricultural. 

Because the teacher is so significant a part of the school and 
determines so largely what may be accomplished with any 
method, data concerning the experience, amount of training 
and success of the teachers in tho schools being studied are 
given ill Table 1. Detailed study of the facts about the teachers 
shows that favorable and unfavorable conditions were more 
evenly balanced than studied pvearrangement often produces. 

Table 2 shows the true inedinn gvoupintelligoncc quotients for 
the different schools as established by the Pressoy and Detroit 
tests. The Detroit test, when used as directed by its authors, 
classifies children into fast, average and alow moving groups. 
A GIQ (group intelligence quotient) for this teat was ob¬ 
tained by finding a true median from the scores of 273 children 
tested in the city of Athens and Athena County, and then 
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TABLE I 


mx]>erience, training and aueccsa of teachers 



TRjLna 

EXPRItlENTB 

iiouno 

THAIHINa 

HATINO DY 
SUPEniNTENDRNT 

A 

12 


Above average 

X 

22 


Above average 

u 

1 


Average 

Y 

I 


Above average 

C 

2 

47 

Below average 

z 

1 

48.5 

Average 


dividing each score by the median tlius found—36.6. The re¬ 
sulting GIQ’a are higher than those from the Pressey test, 
which can be accounted for because tlie median was established 
from local cases only and because while the Detroit is a test 
designed to bo given in September to children jnsfc entering 
scliool, it was given here in January with the result that scores 
were a little higher, no doubt, than if the test had been given 
in September. Except for comparison with Pressey medians, 
Table 2, wliich shows that in most cases tiiey confirm the Pres- 
aey I'csults, no further use will be made of the Detroit results in 
this report. 


TABLE 2 
Median GIQ 


BCnOOL 

KOUaBR or CASES 

FflESBET 

DKTnarr 

A 

35 

94 

101,5 

X 

11 

90.9 

102.8 

B 1 

34 

00.3 1 

103,5 

Y ' 

21 

01.5 

105,5 

C 

6 

79.5 

7G,5 

Z 

6 

109.5 

110.5 
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It will be noted that GIQ'a in general are low,indicating very 
clearly that the level of native mental ability witli which the 
teachers worked was probably below standard. The scores 
obtained from the reading tests could therefore not be high. 

In considering the results of the reading tests, it seemed most 
significant to find both the median and the average scores, of 
which records arc made in Table 3. 

TADLE a 


Median and average scorca of reading (csts 


Ecnooi. 

HAQQEtlTT nB.^T)lNa 

BTANDFOnD AClIlDVGMeNT A 

Number 0 / 
Cascs 


D9 

Number of 
Oases 

App. Miln. 

AverftBC 

A 

■1 

7 

7 

23 

6 

0,3 

X 

iHB 

0.6 

0 

7 

4 

4.1 

B 


3 

3.5 

24 

3 

3.5 

Y 

BS 

0 

10.16 

18 

5 

o.e 

C 

■9 

2 

2.6 

Te 

at not give 

n 

Z 

■ 

0 

11.8 

7 

4 

0.5 


To place the results of measurements of reading ability on 
a more readily comparable basis, the per cent of cases in each 
school with GIQ’fi below 100 was ascertained from Pressey 
Primary; also the per cent of cases that ranked, according to 
the Haggerty standard, at standard and above first grade read¬ 
ing ability. If any group of pupils has a large per cent testing 
below 100, this of course means a more difficult task for teacher 
and method to bring such up to standard or above in reading or 
other achievement. Therefore we have computed the per cent 
below 100 in mental ability in order to facilitate comparison. 
Tho Standard Achievement reading medians and averages as 
will be learned from Table 3 are directly comparable with the 
same values for the Haggerty tests. They demonstrate much 
the same direction and amount of differences, Because of the 
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absence of standards for first grade children and of results for 
school C in which the Stanford tests were not given, later de¬ 
tailed comparisons will be made in terms only of the Haggerty 
reading teats. 

TABLE 4 


Per cent al and abone standard in reading and -per cent below in intelligence 


BCUOOI. 

CEHT AT AHti AHOVB 
UAQOEHTT STANDARD 

PER CENTBEUrW 100 

QIQ PREBBEY 

A 

66 

85 

X 

40 

75 

13 

1 15 

86 

y 

1 77 

76 

0 

1 20 

100 

z 

1 83 

33 


Table 4 shows the per cent in each school ranking above the 
standard established by Haggerty as normal first grade reading 
ability. 

School A, with 85 per cent below 100 in GIQ's, using the old 
metliod, succeeded in teaching reading so that 66 per cent rank, 
according to Haggerty, at standard and above for first grade 
ability. School X with 75 per cent below 100 in GIQ's, produced 
40 per cent at standard and above in rending ability. This case 
taken alone, shows the superiority of the old method. 

School Y, with 10 per cent higher intelligence than School 
B, using the modern method, produced 62 per cent more read¬ 
ers measuring at standard and above. That is, School Y shows 
77 per cent at standard and above in reading ability, while 
School B shows 15, It will be remembered that both these 
schools are in mining communities, and that there is a differ¬ 
ence of only 10 in percentage of GIQ’s below 100. 

While between schools C and Z there is a wide difference in 
mental ability—100 per cent below 100 in GIQ’s in school C 
and 33 per cent in school Z, there is an even greater difference 
in reading ability. School C had 20 per cent at standard and 
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aboY& as contrasted with 83 per cent at standard and above for 
school Z. 

In the last two pairs of cases the evidence is strongly in favor 
of the modern method. 

Schools A and Y also should l>e compared with each other, 
aa A and X with each other, bocauac in these two schools we 
we find rated equally high teachers in each inoLhod and each 
is located in more comparable commuiutiea industrially. 

Careful comparative study of Tabic 4 shows school Y to excel 
school A in both reading acliicvcincnfc and mental ability, but 
somewhat more in reading ability. The same re.sults are ob¬ 
tained if schools B and X arc compared, though in this case 
there are not the same facts about tcacljcrs and communities 
for making the comparison. 

If we average the three new method schools in per cent at 
standard and above first grade reading ability, we find them 
66 per cent standard and above to contrast with 33 per cent 
for the old method schools. Treating the per cent with intelli¬ 
gence quotients below 100 in the same way, wo find the new 
method schools with an average of 61 per cent below to con¬ 
trast with 90 per cent for old method schools. This means that 
new method eohooJa, with an advantage of 29 per cent in abil¬ 
ity, show results 33 per cent better in reading aoliiovemont. 


Br&NDAno 

NEW UETnoD 
BCDOOU 

DI.D UETIIOP 1 

ecnoDiA ' 

NEW UETIIOP 
AQYAMTAaU 

Average per cent 8tandar{l and 




above in reading ability.1 

m 1 

33 ' 

83 

Average per cent below 100 in 1 

1 



IQ. 

61 

00 

20 


No study like the present one ia complete which does not 
include finally the investigation and treatment of individual 
children. The next step, therefore, was to select all those chil¬ 
dren having identical Pressey GIQ’a. Those from tho new 
method schools were grouped together and tlio average Hag- 
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gerty reading score of 9.6 obtained. Children with identical 
GIQ'a, but taught in old method schools, have an average 
Haggerty reading score of 4.8. To be sure, the number in each 
group is small, 13 in the new method and 18 in tlie old. This 
method of dealing with individuals of the same mental ability 
seems to us so muoli more fair and convincing that we are 
disposed to give considerable emphasis to it and results obtained 
by it. Our findings to date would indicate that new methods of 
teaching reading are about twice an elRcieiit as the old. 

A third grade in Athens County which had used the old 
reading method since entering school was able to secure the 
new method text and some materials for use during the second 
semester of the school year 1024-25. The teaeher and super¬ 
visor, in oonference before the new books arrived, agi-eed to let 
the fact that the class was beginning a new book motivate an 
active campaign to improve the quality of their reading. The 
children were told of the plan and urged to put forth effort to 
ace how much improvement could be made in a given time. 

A record of the mental ability of the class had been secured 
about a jmar earlier by the use of the Pressey Primary group 
test for intelligence. 

A standardized test was used to determine whether there 
was a growth in reading ability. The Stanford Achievement 
Pi'imary, Form A, w'ns given at the beginning of the period of 
especial endeavor and Form B at its close, six weeks later.* 

The same tests, Pressey Primary Classification and Stanford 
Primary A and B, were given on approximately corresponding 
dates to another third grade where no particular campaign for 
impi’ovemont was being instituted. This group was to serve as 
a check or control and, representing the usual traditional pro¬ 
cedure, help to show whether arousing in the children of the 
experimental group a conscious desire for imiuovcment and 
stimulating them with new material and carefully planned 
drills brought about increased ability to read. Hereafter in 

’ We are irulobtccl to Dorotliy J. ftlutz, gracliiatG atiidcnt, for giving, 
scoring and worlciiig up the rcsiiUfl of Ihcae Stanford Achievement testa. 
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this paper the third grade in which the definite conscious at¬ 
tempt was being made to improve reading will be called the 
experimental, the other, the control group. 

In the experimental gi'oup each child's silent rending rate 
was ascertained before the new book was begun. Tests to de¬ 
termine rate were repeated at intervals of two weeks. Informal 
tests for comprehension were made frequently. 

The eye span of these children was at first very limited. They 
seemed actually unable to sec more than a word ut a time. So 
an effort was made to widen the eye span by using flash cards 
with word groups. Games using word group flash cards were 
employed, As a part of the preparation for ciich le-sson in the 
new book, phrases and word groups were drilled upon, usually 
in the spirit of a game nnd after their meaning had been 
learned. To aid in the development of the weakest cases, a 
series of phrase books was prepai-ed. Each book consisted of 
ten phrases. The boolcs were graded in difficulty from that of 
the Primer to the Third Header. When a child could make a 
perfect score in one book, as the phrases were flashed for him, 
he was permitted to try the next. 

The teacher and the supervisor held conferences each week, 
Studying the progress being made by the group and individuals, 
diagnosing difficulties and planning rmiedial measures. 

The children in the control group had also used the old read¬ 
ing method from the time they started to school. Somewhat 
prior to the time of our comparative study they were using 
new method readers as supplementary material. The experi¬ 
mental school had had no such supplementary material before 
this period of experimentation began. 

Id the control school no effort was made to arouse in the 
children a conscious desire to ^'beat their own record". The 
teacher was left largely to her own resourcefulness in planning 
and motivating her work. 

The results of the tests of mental ability indicate that the 
control school stands somewhat higher. The approximate 
median of the Presaey group intelligence quotients for each 
third grade isj experimental, 86; control, 91. 
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The results of the Stanford Achievement reading teat are in 
agreement with those of the intelligence tests, the experimental 
grade having lower soorea than the control grade, the approxi¬ 
mate median acores of the former being 19 in Form A and six 
wcelcs later in Form B, 36; in the latter, 35 in Form A and in 
Form D, 40. 

The experimental grade contained many retarded children. 
Their chronological ages ranged roughly from eight to fourteen 
years. This made quite a difference in computing the Educa¬ 
tional Quotient from these scores. The Educational Quotient 
(EQ) is obtained by dividing educational age ns found by test 
by the chronological age, and multiplying by 100 or in exactly 
the same way as the intelligence quotient is obtained. The 
median EQ's of the two schools is as follows: 

Third Grades Forvi A Form B 

Median EQ'a Experimental 79 82 

Control 90 91 

The control grade gained 1, and the experimental, 3 points 
in median educational quotient. It is very interesting to note 
the number of cases with higher scores and educational quotients 
(EQ'a) on the second test. In the experimental gi’oup, 80 per 
cent of the children made higher scores on the second reading 
test than on the first. In the control group 43 per cent of the 
scores were higher on the second test. The EQ's for the two 
grades show that in the experimental 85 and in the control grade 
47 per cent gained on the second test. The evidence of gain in 
ability to read as measured by the Stanford test is clearly 
greater in the experimental group. This gain, it should be 
emphasized, was made by less able pupils by means of definite 
motivation, drill, a new method psychologically determined, 
by a teacher of no more than average ability, but willing to 
cooperate fully with a trained siiperviaor. 

The rate of silent reading was not measured in the control 
grade. This was done at frequent intervals in the experimental 
grade. While, therefore, no comparative results can be given, 
it is significant to find that as in other elements of reading 
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ability, this experimental third grade at the first ranked well 
below standard. Only 25 per cent were at or above standard 
for rate of silent reading as given by Courtis for the third 
grade. This standard ia 135 words per mitiute. At the close of 
the six-week experimental period, 54 per cent were at or above 
this same standard. Inasmuch as this gniii in rate agrees in 
both direction and amount with the other measures of reading 
ability we may conclude again that our experiment was suc¬ 
cessful and worth while. 

Summary of Eesvlts and Conclusions 

1. Except in one instance every comparison of two first 
grades, the reading achievement of the children who had 
learned by the newer and more scientific psychological method 
was superior. There were as u matter of fact strong unfavorable 
conditions in this one instance which could well cancel the 
greater efficiency of the newer method. Though the native 
mental ability of the grades iisdng the newer methods happened 
to be higher, the reading achievement in those learning by the 
newer methods was higher yet. 

2. Individual children having the same mental ability as 
determined by tests when learning to read by the newer 
method show about twice the reading achievement of those 
learning by the older methods. 

3. A third grade selected for definite experimental procedure 
consciously set to use the new mctliod with nil its appeals to 
favorable mental and physical processes involved in learning 
to read made a considerably greater gain than a control third 
grade which, except for incidental aupplementary reading work, 
made no use of the newer methods. This gain was made in the 
face of a lower average mental ability in the experimental 
grade. There were also other adverse conditions. A six-week 
period is not too short to demonstrate what a new method 
supplemented with definitely working motivation of teacher 
and pupil can accomplish. 

4. The silent reading rate was so increased that more than 
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twice as many pupils reached or exceeded the standard rate of 
135 words per minute. 

5. This study would have been most difficult, if not impos¬ 
sible, without the work of the supervisor of primary reading. 
The training of teachers in newer and better methods, the giv¬ 
ing of tests, scoring and working up results, advising and inspir¬ 
ing teachers and pupils to higher achievement, all this and 
more, can come most readily for rural, as it has for city chil¬ 
dren only through scientific supervision. 

6. In several earlier attempts to investigate the efficiency of 
supervision and the newer methods of learning to read, no 
definite tests of native mental ability of the children were 
made. Starch summarizes admirably (Ed. Psych,, Chap. 16) 
the methods and results of the studio of the effectiveness of 
special methods of teaching reading. He rightly concludes, as 
we do in this study, that there are many complex factors in¬ 
volved and that no final conclusions can be drawn. 

The Indiana experiment of gains through supervision of 
rural scliools in two counties with two other counties used aa 
controls shows clearly improvement in achievement in reading 
and other subjects. 

Ill none of these investigations just mentioned was there an 
attempt made to determine the mental level of the children on 
whom various methods and supervision were used. 

Gray in his excellent and thorough Summary of Investi¬ 
gations Relating to Reading (Univemty of Chicago, 1925), 
reports results of studies of the relation of intelligence to 
reading achievement. Such workcra aa True, Madsen, Merrill 
and Hewes with grade and special dOvSS pupils and Webb 
with college students find a greater or less degree of positive 
agreement between general intelligence and reading achieve¬ 
ment. Theisen, Oglesby, Lowell, Dickson with younger pupils 
and Sangren and Patrick with older pupils and college stu¬ 
dents demonstrate that progress in reading depends to a con¬ 
siderable extent on the level of intelligence of the leamer and 
also, what is more geimane to our work, that further experi¬ 
ments are needed to determine the most appropriate types 



27G 


EDITH M. PEYTON A,ND JA.MES P. POTITEU 


of instruction for pupils of various levels of intelligence and 
at various levels of school progress. 

If our own first results of measuring efiiciency of newer veatl- 
ingmethoda as against older ones seem to iho reader uncon¬ 
vincing, may we hope that he can approve of n mclhod 
which first requires that the mental ability of children be 
ascertained before undertaking to determine the advantages 
of various methods of training. In so eonelndingj it is by 
no means neccsani’y to assume that the intelligence tests used 
by US were poifect measures of the mental ability of out 
children. 



TIIK I’lCKCJCrniUUTY DKAI TO.MOIUIJ': LlC'ENSl^] 

svwmw^ 

^\s\v.^ n. WMiXL.vxn 

Lchujh {Jnm’mlfi 

Ill the l;if5L few yeai\s tlie iiui«licr.s of autoinoliik's have been 
inct'casiiip; so rapully that in sevcrnl sLitos they have passed 
the inihitm iiiark, I'^aeb ear ranics a licon.se plate with a miiii- 
ber and since the (*ai*s liavo heconic so very miincrous tlicsc 
license niuiil)ct's have hoconin (juile eiinibev.somc and dilliciilt 
to read, 

It seems that psychology oufsht to he al)lf3 In find a way to 
siini)lify and clariry (his sitiuitioii. Tlieoretieal studies in 
perception have Ix'cn carried on for many ynirs, and especially 
in I'Ofiard to j-cadinp; has valuable knowledge been satliored. 
Some of these known facts inijilit now i)e ;p)p)ied to the auto¬ 
mobile license probiein, 

The ininiediate introduction (jf the writerto this question was 
brought about by a study at Columhiii thuYersity fav his 
Master’s thesis on ‘The (‘fleet of KroiipinR upon the ])crccpti()ii 
of digits.” He found in this work, much to his Hiirpriso, that 
tlie 3-d grouping of a series of sixdigiLs wa.siiioflicicnt and tended 
to error, Tills finding immediately suggested luiLoinobik' 
licen.se plates where the 3-3 grouping is ufttsi seen, A.s the 
C'olinnbiii work was done with a small tachistoscope, the digil.s 
used lieiiig- typewritten and exposed at a distance of 3 or I feet, 
the cnneluslons could not lx> applied to auloinohiie license 
luiinbers without further experimentation. 

The pi'csont inve.stigalion was .started to lest the ellect of 
grouping with actual automobile lieense numbers, but developed 
into a .study of the olTect of using lelteas on the liccii.se plati's 
with the numbers. 

Tlu! ajijiariUus u.sjal in l.he cxperiniont was asjx'i'ial lachislo- 
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scope designed by the writer. It consisted of two doors hinged 
horizontally and mounted the one above the other. In opera¬ 
tion the bottom door would drop, exposing the numbers, and 
pull the upper door, by a cord, after it, ending the exposure 
(see tlie pictures). The exposure time used in this experiment 
was approximately one-fifth of a second. It was not measured 
accurately, but was kept constant throughout the whole experi¬ 
ment so that for comparative purposes the results are entirely 
reliable. 

The particular digits shown in each exposure were selected 
by chance. Digits 1, 2, 3, 4, 5, 6,,7, 8, 9 and 0 were written on 
small cards and shaken up in a box. The requisite number of 
cards for the exposure were them drawn out and the digits 
^\'ritten on them taken in their order. 

The automobile license number’s were furnished by the 
Pennsylvania State Bureau which had charge of their manu¬ 
facture and were identical with the numbers used on the Penn¬ 
sylvania automobile license plates. The numbers were sent 
separately, however, so that the order of presenting them could 
be changed. 

The letters used in the expciimcnt were purchased in a hard¬ 
ware store. They were a trifle smaller than the numbers but 
it was judged that the difference in size was too small to materi¬ 
ally affect the experiment. The letters and background were 
painted the same colors as were the digits and their background 
(yellow background, blue letters and digits). 

Before every experiment a series of exposures was prepared. 
Either the digits, or digits and letters were mounted by a 
pre-arranged scheme upon boards 6 inches wide which in length 
just fitted the tachistoscope. During the experiment one of 
these boards was slipped in place, the ready signal given, the 
exposure, and then the board was taken out and another one 
with a different grouping put in its place. The groupings were 
shown twice, in chance order, during each experiment. 

The subjects were a group of college men, largely of the Jun¬ 
ior class who were taking a course in Applied P.sychology. 
Their cooperation was good. The regular class situation and 
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laboratoi-y periods were used. The experiment was carried on 
in a large room the men being from 15 to 25 feet away from the 
tachiatoacope. The men kept the same seats throughout the 
whole experiment to make the results accurately comparable. 

The actual experLmen.tation was done by two senior men 
Borda and Gorgas. These men also did the major work in 
compiling the results. 

The first half of the experiment dealt with the grouping of 
the digits and will not be quoted here as the diffcronces between 
the groupings under the conditions in which the experiment 
was made, were not great enough to very significant. Six 
digits as a single group appeared the best, but it seemed that 
results of greater reliability and usefulness ought to be available. 

It was at this point that the idea developed of using letters. 
Previous tachistoscopal work had indicated that letters com¬ 
bined in meaningful syllables or words were much more percep¬ 
tible than digits. Why then, should letters not be given a 
numerical aignificance and used in numbering aatomobilea? 

Below the results are given of a test of this hypothesis, A 
brief preliminary experiment showed that the accuracy of 
report with digits up to five in number was as high as 90 per 
cent. Letters were then introduced in nonsense syllables and 
small words. The combinations used wore as follows. 


Lottora 

0 . 

0 ... 

3. 

3. 

3... 

i . 

6 ... 

1 digit—1 letter —i digits 


Numbora 
... 6 
.. 6 
.. 3 

,. 3 (numbera first) 

.. 4 
.. 2 
... 2 

(New York Plan) 


More combinations could well be used to make the experi¬ 
ment quite complete, and probably will be next year. The 
results obtained wore sufficiently decisive, however, to justify 
conclusions which seem to the writer of considerable practical 
importance. 
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Some sample exposures are given below with the percentage of 
correct responses, as found in the experiment, 

"Correct" means the whole number was recorded without 
error. 

"Exposures" means the number of combinations used (50684; 
one combination) times twice exposed, times the number of 
subjects who recorded. (The two exposures were separated by 
exposures of other combinations to eliminate memory 
responses.) 

6 digits. 50 per cent correct. 200 exposures. 

Samples: 473926 
081576 
35G204 
726368 

5 digits. 90 per cent correct. 680 exposures. 

Samples: 50684 
48602 
62408 
13758 

3 letters—3 numbers. 70 per cent correct. 400 exposures. 

Samples: D1M125 
MAY401 
TIK058 
BEL281 

3 numbers—3 letters. 76 per cent correct. 288 exposures. 

Samples: MSBAC 
103PET 
195KOB 
462MUT 

3 letters—4 numbers. 45 per cent correct. 720 exposures. 

Samples: PUD714S 
DOT8309 
SOL3618 
BUD1603 

4 letters—2 numbers. 85 per cent correct, 260 exposures. 

Samples: BALD19 
PALE46 
T1DE35 
BAKOW 

5 letters—2 numbers. 76 per cent correct. 330 exposures. 

Samples; BATUK06 
DOUDT82 
MOLDY73 
LIMED56 
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In tho above exposures there was a small space allowed 
between the letters and digits, but it was not a full space and 
cannot be shown with a typewriter. 

1 digit—1 lott9r—4 digits. 36 per cent correct. 2G0 exposures. 
Samples; 213 70 01 
41 06 18 
OA 37 64 
7M 30 OQ 


I/Ottora 

Numbon 

Per cent corroot 

n. 

..6. 

..50 

0. 

.5. 

.DO 

3. 

.3. 

.70 

3. 



a. 

..4.. 

.45 

4. 


.86 

5. 


.75 

1 digit—1 letter—4 digits. 

..35 


This experiment will be carried on further to get more refined 
results, but the figures quoted here show plainly the high per¬ 
ceptibility of letter groupings. 

It merely remains to evolve some plan of giving numbers a 
numerical significance to show their utility for automobile 
license plates. One simple plan using the experimental data 
given above might be as follows. 

OGjOOD 5 digits 
519,043 1 letter and 4 digits 
419,580 2 IctteTB nnd 3 digits 
4,305,690 3 letters and 3 digits 
4,365,900 4 leitcrs and 2 digits (not exhaustive) 

10,914,760 5 letters and 2 digits (not exhaustive) 

20,625,767 total 

09999 cars numbered with, digits alone. 

1 letter and i digits used to number 26 (letters) times 9099 times 2 
(the letter used both before and after the digits.) This would nurpber 
619,048 cars. 

2 letters and 3 digits. 21 letters times 6 vowels times 2 (AD-BA) 
timea 999 times 2 (letters usod before and after the digits). This would 
auttiber 410,680 cars. 
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3 Icttora and 3 digits. 21 consonaDts times 21 consonants times !> 
vowels times 099 times 2 (Icttere used both before and after the digits). 
This would number 4,305j6Q0 enra. 

4 letters and 2 digits. 21 coneonanta times 21 consonants times 5 
vowels times 5 vowels (abet) times 2 (bate) times 99 times 2 (letters 
used before and after the digita. This would number 4,365,900 cars 
but ia not oxhnuative for the four letter and 2 digit combination, as the 
last consonant could bo doubled (bett) and many small words were not 
counted, beam for instance. 

5 Icttci'S and 2 digita. 5 vowels times 21 consonants times 5 vowels 
times 21 consonants times 5 vowels 99 (nbaba) times 2 (letters 
used before and after digits). This would number 10,914,750 cars and is 
by no means exhaustive for tlio combination. 

A scheme as the oae suggested could be completely worked 
out to number the cars of any state or nation and the system 
would easily take care of more than twenty million oars. A 
25 per cent increase of efficiency in perceptibility over 6 digit 
license numbers should be found with all the new numbers and a 
much greater than 25 per cent improvement with many of them. 
The scheme would be applicable also to numbering freight cars, 
or any aeries of things where quick and accurate perceptibility 
of the number is desirable. 
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THE AMUniCAff UlSTOniGAli ASSOCIATION 

The American Hiatorioal ABaociation ia now for tlio first time mak¬ 
ing a general appeal to the public fop oottpcration in the raiaiug of an 
adequate endowment, Tho AsBociation waa founded in 1384 by such 
men as Andrew D, White, Francis A. Walker, and Herbert D, 
Adnmfl. The presidency of the Aseociation has been hold by two Frosi- 
dentB of the United States-^Theodore Roosevelt and Woodrow Wilaon, 
The Association is not an fsxcluai-vely acndeinic institution. It is tho 
chief coordinating agency of fche historical fraternity throughout tho 
country. It has stimulated and guided tho touchers of history in ele¬ 
mentary and aecondary achoote. It ia now, in view of changed condi¬ 
tions, planning a froah study of these eduonUonal problems. 

Tho Association undertakes to place at the disposal of tho Govorn- 
ment the resources of historical scholnraliip. It should be noted that 
the prizes administered by the Aaaociation arc given for studies in 
European as well as American history. 

Such work as the Association has already done has been made pos¬ 
sible only through an immense amount of unpaid service. What the 
Association now asks is an increase in endowment from $50,000 to 
81,000,000 with the expectation that the additional income thus provided 
will be used, not only to secure more certain and adequate siipport for 
work already undertaken, some of which has been seriously curtailed 
or delayed by the lack of such support; but also to make possible cer¬ 
tain new forma of service, 

The time has now come, howover, when tho Aaaociation ought to 
assume a more positive leadership. Wc have not had in this country 
enough systematic ellort to direct the attention of investigators toward 
special problems which need to he solved, whether from the point of 
view of the historians themBclvea or with proper regard for workers 
in the related social sciences, such na economics, political science, and 
sociology. 

Now that the United States has become tho moat influential of the 
World powers, there ia urgent need for more thorough and dispaasionate 
studies of the history of American international relatione (including 
contaots with Europe, Latin-America, and the Far East). The appeal 
to history is often made by partisans, but nearly always such appeals 
involve more or less distorfionof tho facts. There are few subjccta more 
in reed of disintoreeted rcaearah. 
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A topic much obacurcd by prejudice and emotional or Belfiah propa¬ 
ganda iB thftfc of immigration and racial elements. Recent legislation 
brings up questions in which the help of the critical historian as well 
ns of the economist and the sociologiat is needed. 

Altliough the Association can always drawextersively upon its meni' 
bers for unpaid professional services, the desirability of having some one 
devote the major part of his timo to directing and correlating its activi¬ 
ties ia very evident, Funds are needed for the salary of such an official, 
and also for the rent of officoB, or perhaps the purchase and upkeep ofn 
liouBo in Washington to serve as headquarters for the Association and to 
house properly its accumulating records. 

Any one interested should write to The American Historial Associa¬ 
tion, 1140 Woodward Building, Washington, D. C. 

The tSoui/iem Society for Philoaophy and Psychology 

The Twenty-Firab Annual Meeting of the Southern Society for Phil¬ 
osophy and Psychology met at the University of Kentucky, April 2 and 
3, 192(1, Dr. J. B. Miner, President, presiding. The program of the 
meeting was so varied and interesting as to provoke vigorous discussion 
from the Brat to bho last paper. President Minor’s address on The Sig- 
niQoance for Psychology of Qualitative DifToronoes was most thoroughly 
and thoughtfully prepatod. It was preceded and followed by diacus- 
sions of Behaviorism and Systematic Psychology by Drs. Max Meyer, 
A, P, Weiss, I. Madison Bentley, Knight Dunlap, Herbert Sanborn, 
Seba Eldridgc, Joseph Peterson and other guests and members of the 
Southern Society. Altogether the proceedings of this Society, at least 
for tills year, will compare favorably with those of the American Asso¬ 
ciation. 

At the business session the following resolutions were adopted: 

Whereas a study of the teaching of psychology in colleges, state 
teachers’ colleges and normal scliools in the South reveals that psychol¬ 
ogy is taught in a number of institutions by teachers whose training 
has been inadequate; and wheroaa the equipment of laboratories, tech¬ 
nical periodicala, etc,, necessary for proper training in psychology has 
also been found to be inadequate (conditions which probably do not 
obtain in the South alone); therefore, bo it roaolved that: 

l. /Ihe Southern Society for Philosophy and Psychology hereby ap¬ 
points a special committee with power to carry out these resolutions, 
consisting of Professor Joseph Peterson, of the George Peabody College 
tor Teachers, as Chairman, and Professor Buford Johnson, of the 
Johns Hopkins University; Profcaaor J. B. Miner, of the University 
of Kentucky; Professor T. K. Sisk, of the State Normal School, Livings¬ 
ton, Ala,; and Professor W. J. Woodson, of the State Teachers College, 
San Marcos. Texas. 
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2. That tlifl Society exprose its diflnpprovai of the teaching of the 
firat year’s couraea in psychology, educational psychology, and other 
branchCB of psychology by anyone who hoa not had the troiiiiug repre- 
Bcnted by at leasb a maator'a degree with a major in psychology; and 
also the teaching of odvnnccd couraea in these aubjccts beyond the 
drat year’s courses by anyonn who hau not liad at least tlio training 
equivalent to a doctor's degree with a major in psycliology, 

3, That the Society asks all heads of deportments in which these 
subjecta are taught, whenever the queation of transfer of credit from 
other institutions to theirs is raised, to disapprove the transfer of any 
credit in these subjects not taught by persons qualified as indicated 
abovo. 

4, The Society asks the above Committee to codperato with the 
various insbitubions and the nsHocialiona of colleges in every way pos¬ 
sible in raising their standards in acoordoDCC with the above rcsolu- 
biODS. 

5. That the Society authoriKoe the Council to appropriate such sums 
as are scccasniy for carrying out the intentions of the above resolutiuns. 

The DrownAVoedy Civics Test 

The World Book Company baa recently pubiiahed t)vo Brown-Woody 
Civics Test, designed for measuring the achievement of students in high 
school civics or in community civics of seventh, eight)), or ninth scliool 
years, With the importance attached to oitizooship training in sclmols, 
it is believed that an objective meaeurcmcnl of the reaxiUs of civics 
teaching ia highly desirable. The items of cooh of the three parts 
have been chosen with great care. Standardization has been experi- 
mentally and thoroughly done. This test should j^rovc useful for clas- 
sifyiug, tueasuriug class and pupil progress, diagaosis of clifTicultica of 
class or student, testing mothode of inetruclion, and the motivating of 
learning and stimulating of teacher and pupil. 

Courses on Home Educaiion and Parenthood and the Pre-i’rfioo) Child 

Dr, Garry Cleveland Myers was on leave from the Junior Teachera 
College of the Cleveland School of Ediwation during the past semester. 
He offered two courses in Homo Education and Parenthood at the 
School of Applied Social Sciences, Western Reserve University to 136 
regularly registered students, of whom 1(K were fathers and mothers. 
Each courae carried two BBToestcT hours credit and met in two sectiona, 
“Education of the Child of Pre-school Age” had 59 students and “Home 
Education of the Child from Six to Twelve" had 77. Tho courae on tho 
pre-school child is now in ita third semester, being offered first in Feb¬ 
ruary 1025. The total regiatration in thus course from that date has 
been 179 students. 
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The Sachs Prize Awarded 

Tho Committee on the award of tho Juliiia and Rosa Snoha prize of 
$1000, establishod at Teacliera College, Columbia University, for the 
purpose of promoting the progresa of aecondary education in the United 
States haa announced an tho winner of the prize for 1026 Dr. Edward 
Auguatua I'itzpntrick, Doan of tho Cirndiiate School, and Profeaaor of 
Education, Marquette Univeraity, Milwaukee, Wiaconsin, Tho sub¬ 
ject of the esany ia; “The Promotion of Soholarahip in the Teachers of 
the Secondary Schools of tho United States.“ 

The second annual competition for tho Sachs’ prize of $1000 has al¬ 
ready been announced. The topic of the essay or treatise for this 
second prize is; “The Aims and Methods of Science Teaching in the 
Successive States of tho Secondary School, and the Intellectual Equip¬ 
ment of tho Teacher That Will Enable Him to Put These Aims into 
Practice.’’ All manuscripta muat be in the hands of the Dean of Teach¬ 
ers College on or before December 1, 1920, The rules governing tho 
competition for the Sachs’ prize may be secuTed from tho Secretary of 
Teachers College, 525 Wcab 120th Street, New York City. 

Army Alpha Reuisian 

Dean It. Brimhall, Secretary of the Psychological Corporation, 3939 
Grand Central Terminal, New York City, haa announced a revision of 
A-rmy Alpha by Dr. Brcgman with the cooperation of Dr. Cattell. It is 
a combination of the five army forms, made to be of average difficulty 
and to give average scores. The boat quostions for general uae have 
been selected by order of merit methods, thus excluding those ad¬ 
dressed especially to men recruits at a particular time. 

Tho test was prepared especially to bo given by oorreapondenoo to 
those who are unable to consult a competent psychologist, Full in- 
atructiona have been prepared so that any one can arrange to have the 
test made on himself. A charge of five dollars is made for the teat. 
Material, scoring and a report of the rating made in the tost will be 
mailed to tho person concerned. 

While the revision was taken up to fill the need for a teat that might 
be given by corrcapondcnco, it ia apparently the best form of Army 
Alpha for a group. 

One hundred copies with mimeographed instructions can be supplied 
for five dollars to psychologists associated with the Psychological Cor¬ 
poration. It will not be sold to others, 

Professor Norman Fenton, State Teachers College, Tempc, Ariz,, 
has been appointed to an Associate Professorahip in Psychology at 
Ohio University, 
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Stuarb Sboko hee accepted an appointment to an Assistant Pro- 
feaaoiBUip in Psychology in the University of Buffalo. 

Dr. Dean A. Worcester hna accepted appointment to nn Associate 
Profeasorahip of Paychology at Ohio University, Athena, Ohio, Dr. 
Worcester was formerly Profeasor of PsyoholoRy and Director of the 
Bureau of Educational Reaearcli in the State Teachoia College, Em* 
poria, Kanaas. During the present summer he is Assistant Professor 
of Psychology, Ohio State University. 

Df. George E. Carrothors, Professor of Education, Ohio Univcraily, 
hae been appointed Dean of Rollins College. 
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Riciiaud li. Franken. The Allention Value of Newspaper Adverlise- 
menls. New York, The Aeflociation of National Advcrtiaers,. 
1025. Pp. 65, 

Franken reports a eummary of five aeparatc inveatigationa regarding 
the attention value of nowflpaper edvertiBeinents, Two of the studies 
were made by Frankon at different times, one by Strong, a fourth by 
Roberts, and a fifth by Hough. In the appendix is presoated a bibli¬ 
ography of thirty-four titles on the subject. 

The reviewer ia naturally pleased to find that the conclusions of his 
original study made in 1014 arc well supported by these four subsequent 
investigations, In fact the most striking fact in Franken's report is 
that investigations based on from 26 to 102 persons should agree bo 
well with each other, 

A few of the many conclusions may be mentioned. "Although it is 
not likely that every page in the newspaper U read or even looked at 
by every person tested, nor that any advertisement, no matter what its 
size, can hope to obtain 100 per cent attention, nevertheless the results' 
of the teats reported show that even so small a group as lOO typical 
readers is taken as a whole, some advertisements on every page are 
seen and recognized by somo one person. The poorest page receives an 
attention average of 3 per cent, while the pages throughout the entire 
paper, excepting pages 2 and 3, receive the potential average attention 
of about 6 per cent." But some advertisements were not recognized 
by a fiingle person tested. Thus docs science cool the nrdor of the sales 
promotion manager’s talk of 100 per cent efficiency and call attention 
to the fact that some advertisements are woefully weak. 

Another conclusion that is not welcomed by sellers of advertising 
space is that attention value increases approxlnnatoly as the square 
root of the area and not proportionately to the area. This fact, first 
stated by Hcllingwortli, seems to be well established now. The effect 
of preferred position, of reader's reading habits, of poaiticn on the 
page, of the presence of reading matter, of size and shape of advertise¬ 
ments, and many other factors are considered. 

One problem that is not discussed is that of the effect of size of the 
publication upon advertising efficiency. Years ago the reviewer pub- 
liahed data showing that the memorability of an advertisement de¬ 
creased as the number of odvertisements seen at one time increased, 
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Today many ailvci-tisctei arc convinced tUnl n jiaRC. liftH not the advei- 
tising value it used to have, due to tlua factor. Here ia an iutcroating 
paychologicnl problem that aceda further iiivPHtigation. 

No one intcrestocl in advertiainB can afford not to consider carefully 
the results bo clearly presented by Franken, nml in such compact form, 

Kdxvaui) IC, .SruoNo, Jb. 

6V«}j/ord U7i\ucrsii>j. 

Kdwaud K, Stpono, Jn. Payphology of SeUiog and Advcrlising, New 

York, McGrmv-Hill Hook Co., Inc. 4GB pp. Illustrated. 

On the whole, the hook fortunately, in a fieUl that already has &o 
many books on psychology of advertising, strcasca tlio principles of 
psychology applied to scHviff, although it also applies the samo princi¬ 
ples to advertising as well. 

Tho purpose of Dr, Strong'® book is "to fiupply a working formula 
in terms of which el seller may not only mako each individual sale in an 
efficient manner, bub may also tend steadily to convert buyers into cus¬ 
tomers," Sinco the fundamontnl objective of selling is to make a cus- 
tomer, he consideTB the psychological problems of selling in terms of 
permanent satisfaeticn, developing good will, and converting potential 
prospects into regular cuatomers. Unless tho seller can understand 
when certain ohanges have taken placo in the minds of his prospects that 
cause them to have a now attitude toward tho product, he cannot suc¬ 
ceed in Belling. 

The book is written and arranged to meet the needs of three groups 
of people. Leaders In the advertisiDg and aclUng fiolcls can hncl all tho 
intormation they need in Chapters 1 to 8, "General Survey." Sales 
"oubs" and atudenta should begin by reading Part IV, "Strategy and 
Tactics of Selling." Busineaa men, wishing to understand the basic 
factors involved in handling and influencing other pooplo, will find their 
problem discusBed in Part II, "How Man Satisfies His Wants," and 
Part III, "PrineiplcB of Selling and Advertising." 

In commenting on ohanges in Belling procedure that have been made 
in tho past fifteen years, Dr. Strang atteascs the growing recognition of 
the buyer's point of view. This cliango has come about so gradually 
that many salesinen and advertisers have not yet seen thot if they 
want the buyer to be satisfied and feel good will, they must present 
their proposition from the buyer's point of view. A concrete instance 
is of a salesman whose product was a new fashioned ice-box with several 
patented features. Although the man's territory was in tho South, 
ho was not particularly suoccsaful until the aales-managor sent an ice¬ 
box to his homo as a gift. When the salesman used tho ice-box, hs 
understood its good points and could make more aaloa bocaufle he had 
both factory knowledge and intimate oontact with it, The salesman 
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hfld moved away from the tiial-and-orror method of Belling, because 
he knew whfit his prospects wanted. 

In Cliaptcr 0 is found a diacUBsion on the instruction regarding the 
commodity tlmb companies give to their salesmen. All companies 
require some knowledge of the product. This varies from the formal 
instruction, typical of many companies, to the fourteen months inten- 
fiive training in its own plant that the Weatinghouso Electric and Manu¬ 
facturing Company gives its proapeotive Bolcsraen. 

The salesman neede to understand that in buying anything, the pur¬ 
chaser's mental stops are ‘‘from want to commodity, to trade name, 
then purchnae,’' When the buyer has used the commodity, ho is either 
satisfied or dissatiaficd. If he has found the commodity both adequate 
and pleasing, the buying formula can be expressed in a diagram, like 
this: 

^'Adequacy established 

__-• Adequacy established 

Want —> Commodity Trade name (or store) —> Purchase —* Satisfaction 

Pleasant feelings 

Pleasant feelings 

In the next three cJmpters the buying formula is e.vempJified in hvo 
analyses of sales—actual mterviewa between the seller and the buyer. 
These arc sales in the life insurance field, in retail groceries, and in the 
home. In each instance, the salesmen find the buying formula of value 
in understanding the mental process of buyer. They are salesmen who 
have had the four kinds of instruction that all salesmen should have. 
They are, first, knowledge of the commodity and the policies of his 
Rompany; second, a knowledge of selling methods; third, ability to 
carry out the methods; fourth, understanding of his prospects. 

Chapter 5 points out that "the solution to each sales problem is 
implied in the buying formula;” that is, that the same tactics of aales- 
manebip can be used for various prospective buyers, but that cmphosiB 
must be shifted. The chapter on "whore to put the emphasis” re¬ 
produces twenty-five advertisements of well-known products and 
points out in what respects they do or do not fit the buying formula. 

In Part IT, "How Man Satiafics Hia Wants,” is given an interesting, 
non-technicftl discussion of man's natural wants and his normal means 
of satisfaction. 

Part III, “Principles of Selling and Advertising,” discusses motiva- 
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t\on, its theory, practiae, aad teclmiquc; also Iho r6le of memory and 
tho iiBo oi appoalB. 

Part IVj ''Strategy and Tnctice of Selling," gives clear and oompio- 
henaive instruction to salesmon. Tliis aecfcion of the book is not in¬ 
tended bo take the place of a company sales manual with its diacuBsion 
of the firm's peculiar eolUng problems. Hut it will help tho salcaman 
understand more fully whot is back of the instriictioiiH in his company's 
manual. There are helpful obapters on proapectiag, Btartiug the mter- 
view, etc,, with helpful suggestions for every step that the salesman hag 
to take, Dr. Strong understands the salesman's viewpoint. In his 
preface he speaks of hoving gained a broader undoratanding of the prob¬ 
lems of soiling from the several hundred experienced snlcamcTi who have 
been in hvs classes. 

Since Dr. Strong's book is based upon new objectives of soiling that 
have arisen almost within tho past decade, it presents a dilTcront view 
from tlioae of older books on selling and advertising. It lias modified 
old concepts and introduced many new ones. "Psychology of Selling 
and Advertiaing" will undoubtedly receive a warm welcome in the busi¬ 
ness world, for it will be helpful both to corporation heads and to their 
•aaleBmen, as well as students of sales and advettising paychology. It is 
written from the viewpoint of both the seller and the buyer, has human 
interest, is full of concrete oxamples of tho application of psychological 
principles to sales problems, and is very readable. 

IliciiAno D. Fiiankbn, 

Went York Universily. 

G. V. Hamilton, AnIniroduclion lo ObjtcLwa Psychopathology. Mosby 
(k Company, 1925, 964 pp. 

This book consists of twelve chapters and is divided into two parts. 
Part one is composed of three chapters: I, Introduction; II, Two 
Hundred Nervous Cases; III, Summary of the Survey Findings, Iho 
deacription of the 200 nervous cases covers 170 pages, averaging there¬ 
fore, somewhat less than a page to a case. 

Part two is entitled "Prineiples of Objective Psychopathology," 
to which the remaining nine chapters are devoted. Chapter IV is 
another Introduction; chapter V, The Foundations of Psychopathology 
chapter VI, Neural Morphology, Neural Physiology, Endocrinology; 

VII, Comparative Studies of Reactions bo Baffling Disadvantages; 

VIII, Habit Formation; IX, The Relation of Inhibition of Responsive¬ 
ness to Indirect Responsiveness; X, Unsatisfied Major Cravings; 
XI, Reactions to Inferiority; XII, Sexual Behavior. There is a glos¬ 
sary of unfamiliar terms, a bibliography and an index. 

In a foreword. Dr. Yorkes says of tho book that it "will be rudely 
handled by many, neglected by others, greedily devoured and used os 
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-» stopping stone to fuller knowledge and the development of methods 
of obBorvntion by a few/' A book of which that can be said ia most 
■certaioly an unusual book. Not only ie Dr, Yerkca' statement proba¬ 
bly true for (UfTerenb reuclera, but the aame reader will undoubtedly go 
through all throe of those Riagca in different parts of the book. In other 
words, it is a very uneven product. There are paragraphs that are 
valuable end suggestive. There ore some that can bo neglected and 
there are some that tend to induce rude handling, One questions 
whether Dr. Yerkca' well intentioned foreword is really a kindness to 
•the author, for it leads the reader to expect more than he finds. 

The author himaolf says in the preface, “The results of thia work 
•arc here offered to physicians, social workers, and lay readers,” In 
the opinion of your reviewer, thia ia too wide a field. One can not 
gcncrallytalkto an audience so widely diversified in interest and attoin- 
ment. The difTicuUy of such an undertaking ia well illustrated in 
the type of word the author has felt it necessary to define inhia glossary. 
Wo find on the one hand, oeroporesMeato, onghneuTolic Edema, fatli- 
'dixmi, hebBludc, mcdiaatinal, ■pyoaaljnnx. At the other end of the scale 
we have aphasia, cardiac, cerw'caf, claiticle, coryza, femur, olfaciory, 
patella, psychosis, si'nwi infection, Iherapeulic, uterus. Were it not for 
the etatemont already quoted, one would certainly be at a loss to guess 
for whom the author was writing. 

The 200 coses arc exceedingly varied in interest, In fullDCSs, in the 
typo of discussion, and in value. For example, case 182 is covered in 
-eight words; “Female, Fourth Decade, Hyperthyroidism, no sienifi- 
cant adjusted disfunction.” The cases are the result of what the 
author calls a “survey" of the psychopathic cases in a town of 30,000 
inhabitants in the Mississippi Valley. 

It would scorn tliat the term “survey” which the author uaea re¬ 
peatedly, is hardly appropriate for there is no indication that he made a 
aysteniatic examination of the 30,000 inhabitants or of any unselected 
group of them. He spent a year in the town and saw such patients as 
came to him, or were sent to him by other physicianB, So at best, he 
-BOW only a relatively few of those who were sufficiently bad off or had 
•Buflicient insight to conceive that they might be helped by a physician. 

As to the method of treatment, there seems to be nothing new, It 
might bo described as a modified psychoonalytio procedure. His atti¬ 
tude toward Freud and the analyst ia perhaps fairly indicated by two 
quotations. “If I suspect that her inhibition of recall processes is too 
firmly fixed as a reactive habit to enable her to overcome it by relaxing 
■and thereby acquiring a noninhibitivo reactive sot for purposes of ox- 
:amination I may bo compelled to study hor dreams, as interpretable 
indirect reactions; but one rarely encounters a patient who is unable to 

rlionin,... I... —I.'-- «Tw,r>ifl vnotnriDl fnr nn f'vnlanatinn 
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of ber nevousncBs” (p. 207). And again "The family phyaicinn who la 
ffiTTiiliiw with the geneval outline of Freud’s tcaclungH is in a far moto 
favorable poaition to make e/fectivo liia own niothoda of dealing with 
ncrvouencBfl than is one who must confcaB that paychoanalyaU is for 
him n terra incounila" (p, 208), 

In Chapter V the author stntea "The apecial foundations of paycho- 
patliology are neural inor))holQgy, neural pUyeiologyj endocrinology, 
and bchavioriain" and again ‘‘Tbia hook ia excliiaivoly concerned with 
the kinds of ncrvouancaa that arc not due to ai\y known infection, in- 
tojiications or stmctural changes of the nervous system, that do not 
require institutional management and tliat the interniat ought, with 
few exceptions, to accept as coming within his general field of thera¬ 
peutic and dingnoatic endeavor," Thia chapter is a abort but very 
clear statement of the foundntions of paychopathology. 

Chapter VI ia again rather elementary, devoting itself to an explana¬ 
tion of the neurons, the cell body, nxones, etc, 

Chapter VII aets forth among other topics, "The Hamilton ^^etkod 
oj ImeKligaling Reocliona to Bajjling Disadvantages, " nnd is baaed upon 
experimental atudics of 31 human aubjccts, 10 monkeys nnd Ijaboons, 
10 dogs, 5 cats, 1 horse, 1 mouse, 6 gray rata, 4 black rata, 8 albino rata 
and 6 gophers. 

The remaining chapters contain little that ie new to tho student of 
psychology and peychoannlysia, though there are many interealing 
paragraphs and striking aentcnoca, Yot they sulTor aa does the whole 
book, in the opinion of the reviewer, from the unfortunate attempt of 
the author to write one book for both the laymen and the profcaaionol. 

Although the book probably adds nothing to out knowledge of 
psychopathology, there is aot forth a method based upon Freudianism 
(but without its mystical interpretation8)whicb will undoubtedly prove 
of value to students in a certain stage of their development. 

H. H. GoDDAnn, 

Ohio Stale University. 

Helinhollz's Treatise on Thjsiological Optics. Translated from the 
Third German Edition. Edited by James P. C. Southall. Vol. 
Ill, Published by the Optical Society of America, 1926. Fp. 
X, 730 and 6 platea. 

The third volume of the third Germon edition of the Optife appeared 
in 1910, one year before the second volume. The editor of this volume, 
von ICriea, followed the text of the first edition and included extensive 
notes of his own. The third volume of tho English translation follows 
the text of the third German edition andincludesi in addition, two short 
notes by von ICrics, n partial bibliography of some 660 artioles which 
have appeared on vision between 1911-1925, an index of aubjecta, an in- 
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dex of authora, corrigenda in volumo II, and additional corrigenda in 
volume I. 

This third volume, on “The Theory of the Perceptions of Vision,’' 
of Helmholtz's inomunentel work will be of even greater service to 
psychologists than the occond voUime. Here one finds Helmholtz 
treating of jinrception in general, monocular and binocular vision, per¬ 
ception of dcptli, direction and rivalry, and theories; and appendices by 
von ICrics on spatial configuration and questions of innate dispositions 
and experience. The work stands nu a great and unrivalled olnssie for 
the foundation of experimental and physiological psychology or the 
side both of fact and method. The science has still to wait for a work 
which will begin to do for complex mental processes what Helmholtz's 
genius and labor did for sensation and perception. 

What 1ms already been said al)out the excellence of the preparation of 
the first two volumes is equally true of the third. Great credit must bo 
given to Professor Southall ond hie collaborators for the successful 
manner in which they have aocomplishod a difOcult and formidable task. 
Professor Southall wishes that tribute bo paid also to Mr. Adolph Lomb 
whose "noble and singlcmindcd devotion to the advancement of science 
for the welfare of mankind ie so genuine and unstinted that I know ho 
will consider himself amply rewarded if the usefulness of Hemholtz’s 
work ie continued and extended by thie English edition of the Treatise 
on Physiological Optics.” 

C. C, Pratt, 
Harvard Unmrsily. 

Skda ELoncDOB. Political Action: a f/aturaliilic Interpretation of the 
labor Movement in Itdation to the Slate. (Llppincobt's Sociological 
Series.) Philadelphia, J. D. Lippincott Company, 1924. Pp. 
xviii, 382. 

The author states that the work ie an attempt to use the methods of 
investigation, with reforence to certain political and coonomic problems, 
which have been applied in the fields of education and criminology, for 
the enricliment of the social ecicncee. Those problems include (1) 
the relations of the capitalist and the wage-earning classes in the United 
States, (2) the future of representative government, (3) the struggle ol 
social classes for power, and (4) the use of “direct methods’' in the 
furtherance of group intoreste. 

The method followed throughout has teen the analysis of Bpecifle 
situations to (letcimino causal relations of various factors to given 
situations, which are prodnetive of change. The book presents a atnte-> 
ment of the obstacles that oppose the successful operation of democracy. 
The author dwells on habit, instincts, nnd the power of the "augges- 
tioning agencies” used by the dominant class as the determining fac- 
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tora in social probleraB. When the problem of ctaaa struggle, for ex¬ 
ample, is nnalyzecl, ib is shown that natural factors having nothing in 
common with reaeon produce social conditions. When the hereditary 
mental equipment evolved under primitive condltiona is required to 
function under conditions of civilizcdlife, the results are unsatisfactory. 
Neither faction in the class struggle is moved to action, by rcaaon and 
judgment, but each responds to inetinDtive impulses, No permanent 
equilibrium between the two forces, therefore, appears possible, Since 
one faction incicafiee ite strength at the ex\>enBo of the other, "the out- 
come of the present situation will probably be the complete ascendancy 
of the one olasa or the other," The editor in his introduction well oon- 
oludes "this book ia calculated to lead either to apcssitniatic concluaion 
about the future development of dcmocrntic society, or. . . , to 
vigorous efforts to set free those paychic proceaacB which arc the es¬ 
sence of democratic action," 

The reader is prepared for the presentation of the results of the in¬ 
vestigation not only by the editor who points out debatable positions 
assumed by the subbor but also by the author who recognizes the pro¬ 
ponents of the influence of hereditary mental characteristics and of the 
leaulta of custom, traditions, institutions, educational discipline, and 
other environmental factors. The final chapter is devoted to a dis¬ 
cussion of these divergent views. 

The book will contribute to nny reader who desires to adapt hirnBelf 
to his environment and who wishes to learn about himself and his neigh¬ 
bors. It points out a more accurate way of estimating the capacities 
of people to function in any situation, 

Edwin B. Smith, 

Ohio UnivcTsily. 

Hanbury Hankin, Common Sense and lie CuUiuaCion. E. P. Dut¬ 
ton, N. Y,, Kegan Paul, London, 1926. viii ond 289 pp. $2.60, 

The author, a British physician in India, raises ond attempfs to 
answer two questioua: Can we know more about the natureof common 
sense? Can its development be ‘'stimulated by any practical changes 
in our educational mothods?” 

The book really deals with various problems which nre usually 
grouped under the category of "the subconBCious," For Dr. Hankio 
that is what common sense finally reduces to. So the thesis is presented 
that all of the important problems in commerce and finance, medicine 
and education can be solved more quickly and safely by the snap-judg¬ 
ments of the "subconscious'' and "preconsaious” minds than by the 
retiocinationa of the third "mind"—the conscious one. 

For some reason or other, the author seems quite out of patience 
with education, particularly with the education of busincea men, for 
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whom the volume appcara to have been written, Wo read in the pref¬ 
ace that "our educational methodfl, whatever their matter, are funda¬ 
mentally vicious in their manner'’ and that the study of foreign lan¬ 
guages (p, 200) "is likely to have the disadvantage that his (the stu¬ 
dent's) capacity for dovoloping the busincsB instinct will bo impaired," 

Neither of Dr, Hankin's objcctionB—to the artificiality and sinister 
inQuonce of education and the omniaoience of what is called "the sub¬ 
conscious'' is now. llouBsenu held much the same general point of 
view, and Hankin's "common Bcoae" looks for all the world like the 
same thing as Bergson's "faculty of intuition." 

The thesis of the volume ia aupported principally by weak evidence 
of the anecdotal sort and by unadulterated ad hoc logic. For example, 
we rend (p. 54) that "The apeed of lightning calculators in producing 
their results may bo compared to the speed with which we arrive at 
■common sense decisions. If \vc can explain this speed in one case, we 
may hope to have some clue to its nature in the other." 

Brof. C. S, Meyers, who contributed the introduction, says that, 
"Although as Dr. Hankin admits, the book cannot always claim psy¬ 
chological precision .... it will make the reader think." Psy¬ 
chologically the book performs the office of emphasizibg, from the point 
of view of a shrewd "lay" obaerver, the importance of pushing the 
degrading process in "learning" as near the asymptote as possible where 
this "learning" is of certain professional or vocational types. Other¬ 
wise it is trivial. 

Samuel Rbnbhaw, 

Ohio Slate University, 

liEONARD Darwin. The Need for Eugenic 22e/orm. D. Appleton & 
Company, New York, 1029. 620 pp. 

This book may seem at first sight to have a largo amount of com¬ 
monplace material nccdlcBsly written, but not so, The author in the 
introduction says it was not prepared for those trained in biology but 
rather for the well-educated person without special training who is 
interested in eugenics. 

He begins by positing as hia first principle that evolution always 
means change but not ncoeasarilylor the better. Hence, society needs 
ougenics to direct the process of human evolution. The Galtonian and 
Mendclian principles of inheritance arc explained and applied to the 
transmitting of mental qualities. 

Here the author gives a full and intelligent presentation of the prob¬ 
lems of environment, the work of reformers, and how increasing popula¬ 
tions have brought new perplexities. It ia pointed out that practically 
all attempts at social reform are transient while eugenic reform, would 
be permanent because it ohangea the hereditary factor. 
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Hctciftl poisons such cs drugs, ftloohol, vcncrenl clisensns and their 
consequent c/Tccfc upon rociEiI deleriomtio 0 are dealt ^vith in a plain 
Tvay. It is not meant to be exhauBtive but rather to give the average 
reader a true picture oJ actual conditions. 

A coramonflensc view of the Lunarcliiao theory of acquired charnc- 
tcriatics is encouraged, It is ehown that natural flclcction in society 
will not result in improvement, and that scientific mcLlinds of elimina¬ 
tion of the unfit must bo taken up. The subjccls nf Hegrepjation, steri¬ 
lization and birth control are diflcuBScd as to their ciTeclivencHH and 
merits. 

A long discussion of the modem social problems of fecblcmindcd- 
aess, insanity, epilepsy, and tuhctculoflis follows, with careful Btatis- 
tieg, raotg are brought to siistaiji the theory that tliemorcintclligcnt 
classes arc dying out and race deterioration is setting in, As a means 
of preventing tl'is trend the author eraphasiea the help that eugenioB 
can give. He advocates redistribulion of wealth so that the strong 
middle stock families may be of average size and have ample education. 
Birth control and sex education are eucowagod, 

The aubject of divorce i& taken up with na oim of finding the cause. 
More careful siipervision. of marriage is advocated to prevent unfit from 
marrying. In short the whole book ia an emphagis upon piiblic educa¬ 
tion and bringing the facta of hygionie living before society. 

As a concUifiion Darwin disciiases the purposes of life and tlie riddle 
of the Universe, He concludes with a belief in flciontific determinism 
and that while the univwBe may be teleological yet man must mold his 
own destiny. Here is where religion and science must ineet. 

The book is n well-written but somewhat wordy presentation of the 
needs of society, prepared in a way that is suited to the intelligence of 
the average mind. 

Stanley V. Eousii, 
0/iio Umuer.sili/. 



NEW BOOKS AND PAMPHLETS RECEIVED* 


Books and jiamplilotR for review should be sent to James P. Porter, 
Department of Psychology, Ohio TJniveraity, Athens, Ohio. 

An Aj)])ruach to SodaL JfediciM. Frakcis LEr. Dunham. The Wil¬ 
liams and Wilkins Company, Baltimore, Md,, 1925. Price $4.00. 
242 pp, 

The BoTdniand: Borne of the Problems of Inaaniiy. Tiieo, B, Hyslop. 

George H, Doran Company, New York, Price S3.00. 300 pp. 

The Child and Religion. Heniiy Jones, C. F. G. Mastbiiman, GEonoE 
T. Ladd, and OTJiEna. G. P. Putnam's Sons, New York, 1905. 
371 pp. 

Employee Representation, Ernest Riciimond Burton. The Williams 
<Sc Wilkins Company, Baltimore, Md., 1926. Price $3.00. 283 pp. 
The Great Abnormala. Theo. B. Hvslop. George H. Doran Company, 
New York. Price $3.50. 289 pp, 

G. Stanley Hall; A Biography of a Mind. LoniNB PnUBTTE, D. 

Appleton <fe Company, New York, 1926. Price $2.60. 267 pp. 
The Ilcredilary Paclor in the Etiology of ?'i/6crcMfo8r5. Aldert 
Govaeutb, Eugenics Record Office, Bulletin No. 23. Cold Spring 
Harbor, Long Island, N. Y. 20 pp. 

The Ilislory of Utopian Thought, Jotcb Orambl Hertzlbu, The 
MacmilM Company, New York City, 1028. 

The Inheritance of Menial Diseases. Adjiaham Mybrson. The Wil¬ 
liams & Willdns Company, Baltimore, Price $5,00. 336 pp. 
Introduction to Retail Advertising. Arthur Judson Brewster, A. 

W, Shaw Company, New York, 1026. 310 pp. 

Life of Christ, Rupua M. Jonbb. American Library Association, 
Chicago, 1926. Price 60 coiita, 28 pp. 

Labor Relations in Industry. Dwiqht Lowbld Hoopingarnbu. A, W, 
Shaw Company, Chicago, III. Price $4,00 , 653 pp. 

Methods of Handling Test Scores. Luella Colb Prbssdy and Sidney 
L. Presbey. World Book Company, 1926, 00 pp. 

Mongrel Virginims. Arthur H. Estadbook and Ivan E, McDooolb, 
The Williams & Wilkins Company, Baltimore, Md., 1926. Price 
$3,00. 205 pp. 


*Mention here docs not preclude further comment. 

299 



300 


NEW noOKS ANI> PAMPHLETS nECEIVED 


The Need for Eugenic Tlejornt. Major LBONAno Dapwin, D. Apple- 
ton & Company, New York, 1920. 520 pp. 

Otir Children. M. V. O'Sbba. American Library AsBociation, Chicago, 
Ill., 1925 , 34 pp. 

Poor Relief in Pennaylwmia. Euii, FflANKBL, Dcparlmcnt of Wel¬ 
fare Bulletin No, 21,11S6. Harrisburg, Pa, 149 pp, 

A Practical Payehology of Babt/hood. Jessib C. Pbnton, Houghton. 
Mifnin Company, Boston, Maes. 348 pp, 

The Paychology of HandiurHino. RonanT Saudbjc. George H. Doran^ 
Company, New York. Price <5.00. 288 pp. 

Psycfiolofliea o/]925. Madison Bbnti.bt,Kniqiit Dunuap and OTHEna. 
Clark Univeraity, Worcester, Mnas., 1926, 412 pp. 

Psychology and lla Vacs. Evbrbtt Dean Martin. American Library 
.Aasociation, Chicago, If^. 47 pp. 

Psychology and Education. Rodeot Morris Ogden. Harcourt, Brace- 
& Co. New York City, 1926. 

The Psyc/jofojfy of Cesiall. Harry Hblson. University of Illinois, 
Urbnna, III, American Journal of Psychology, 229 pp. 

The Retarded Child: How lo Help Him. Arnold Geheij>, Public- 
School Publishing Company, Bloomington, 111,, 1025. 100 pp> 

Relioion in Everyday Life. Wilfred T. Grenfell, American Li¬ 
brary Association, Chicago, 1026. Price 60 cents. 30 pp. 

jSchoiastt'c Aplilude Tfisfs. CARLC.BmoHAM, Chairmun of Committee 
of Review, Prinoolon University. A manual for the use of college 
o/Bcers qs a college entrance examination. 

iScAool as the People's Chibhonse, The. Harold 0. Bbiiq. Physical 
Education Series No, 6,1926. Department of the Interior, Wash¬ 
ington, D. C. JOpp. 

i5iOcicZi'2infl Education through Community Welfare Clubs. Walter 
Scott McNtjtt. The Palmer Company, 120 Boylston Street, 
Boston, Mass. Price 31,00. 54 pp. 

Summary of Invesligaiione Relating to Reading. William Scott Gray. 
University of Chicago Press. Chicago, III, 1925 . 276 pp. 

Survey of The Winnetko Public Schools. Carleton Wabhdurnb, 
Madbl Voohl and William S. Gray. Public School Publishing 
Co, Bloomington, Ill., 1926. 135 pp. 

Standard Sero-iM Arahmeiics, Book Two. F, B. Knight, J. W, Stode- 
PAKBii, AND G, M, Rtjcu. Scott, Eoresman & Co,, New York, 

Temperament a-nd Race. 8, D. PoniKua and MAiuoniH E. Dadcock. 
Richard G. Badger, Boston, Mass. Price $3.00. 364 pp. 

A Universal Scale o//ndividuai Per/orwiance Tests, ^lammotion Manual. 
Paul C. Sqdiubs. Princeton Uaiversity Press, Princeton, N. J., 
1026, 158 pp. 



NEW nOOKH AND PAMPHLETS IIBCEIVED 


301 


A LIST OF CONTRIBUTIONS TO EDUCATION, 
TEACHERS COLLEGE, COLUMBIA UNIVER- 
SITV-, NEW YORK CITY 

The Abilily of High School Pupih to Select Esscr^tial Data in Solving 
Prohlme. Benjamin W. Daily. No. 100. 

Biology in Secondary Schools and the Training of Biology Teachers, 
CnATlI-EB WiLl-UU FlNliEV, No. 100. 

Cerlain PhoaeB of iht AdminislTOlion of High School Chemiatry, Wus^ 
TON William CAnpuNTRu. No. 101. 

Children's tSocial Conceals. A Study of Their Nature and Develoynienl^ 
Hyman Meltzer. No. 102. 

A Detailed Analysia of Achievement in the High Sekooh. Cecil White 
Flemmino. No. 100. 

£<lucationol Auiludes and Policies of Organited Labor in the United 
Stales. Philip U. V. CunoB. No. 201. 

Effedof Age and Experience on Teals of [nlelligence. Vernon A. Joneb. 
No, 203. 

Graded Units in Sludonl-Teaching. Huon Clark Pryou, No, 202, 

A Method of Dircciinp Children's Sl^tdy of Geography. EdWJN Hbwett 
Rbedbr. No. 103. 

A Study of the Group Method of Measurement of Sight-singing. Rat- 
MONE M. Mosher. No. 104. 

The Supervision of Sludenl-Teaehers in Religious Education. Faib 
Huntington Klyveii. No. 198. 




ANALYSIS OF THE IOWA PLACEMENT TESTSi 

T. A. LANGLIE 
Univeraily of Mimeaota 

This paper presents a detailed statistical analysis of the 
results secured from giving the Iowa EnginGeriag Placement 
Tests^ and the Minnesota Intelligence Tests to freshmen enter¬ 
ing the College of Engineering and Architecture, University of 
Minnesota, in September, 1924. This analysis aims, by the use 
of partial correlation technique, to reveal the factors coimnon 
to all the tests, those factors definitely related to specific tests, 
and the extent to which the concept of “aptitude test” and 
“training test” is 

statement op phodlem 

The specific questions to be answered in determining the 
relationship of these tests.to one another, are: 

1. What degree of correlation, zero order, exists between each 
placement test and eveiy other placement test? 

2. What degree of correlation remains between these tests 
when intelligence teat scores are pwtialled out? 

3. What correlation is there between each placement test 
and intelligence test scores? 

4. What degree of con’elation remains between each training 

'The writer ia deeply indebted to Prof. Donald G, Pateraon for 
painstaking guidance and advice throughout this study. 

^ Iowa Placement Testfl, composed of an ''aptitude" and a “training" 
test in English, Mathematics, and Chemistry. Hereafter, in this paper, 
placement tests refer to all of the oxojninntiona and training or aptitude 
teats refer to the specific type of oxaiuination. 

Acccbb to the data of these tests was obtained through the kinducaa 
of Dean 0, M, Lelaud of the College of Engineering, University of 
Minnesota. 
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test and intelligence when the corresponding aptitude test is 
constant, and between each aptitude test and intelligence when 
the mated training test scores are partialled out? 

Answers to these questions will reveal the nature of the several 
tests and at the same time will indicate the extent to which we 
may properly label one type of teat "training" and the other 
type "aptitude." 

METHOD OP PROCBDUnE 

The tests used in this study are the 1924 series published by 
the State University of Iowa, entitled "Iowa Placement Exam¬ 
inations," constructed under the direction of Seashore, Ruch, 
and Stoddard. 

In an article entitled, "College Placement Examinations,"^ 
Seasliore stated, in part, that "the natural sequel to intelligence 
testa at college entrance ia the placement examination. This 
examination will differ from an intelligence teat primarily in the 
following respects: 

"1. It will be devoted to a single subject or field of knowledge 
such as English, Mathematics, or Chemisti-y. 

"2. It will differentiate between training in a subject and 
natural aptitude or fitness for that field of work." 

The following descriptive material will serve to indicate the 
nature of the attempted distinction, The "training tests" 
are content examinations designed to measure present attain¬ 
ment in. the several subjects. The "aptitude tests" are designed 
to measure ability to solve problems in particular fields. 

For example, the English training test contains tests of spell¬ 
ing, punctuation, sentence structure, grammar, clearness, 
emphasis, and force, whereas the English aptitude test is com¬ 
posed of problems designed to measure a person’s ability to 
comprehend and apply rules, ability to secure correct ideas 
from English text-book material, reading comprehension, and 
literary appreciation. The Mathematics training test is an 
examination in the fundamentals of arithmetic, algebra, and 

' C. E. Seashore, College Placcmoat Examinations. School and 
Society, vol. xx, no. 615, Nov. 8, 1D24. 
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geometry, while the Mathematics aptitude test contains arith¬ 
metic and algebraic number series, teats of constructive imagina¬ 
tion, pure and mathematical logic, and testa of mathematical 
reading comprehension. The Chemistry training teat samples 
knowledge of fundamental chemical processes, such as valence, 
formulae, and equations, and knowledge of fundamental manu¬ 
facturing processes. Its mated aptitude test includes the simple 
arithmetic of chemistry, chemistry reading comprehension, 
and general chemical information. 

At the beginning of the fall quarter of 1924, these six testa 
were given to all freshmen registered in the English, Mathe¬ 
matics, and Chemistry classes in the College of Engineering 
and Architecture. They were administered by faculty members 
of the college under uniform conditioiis. All entering fresh¬ 
men had previously taken the University of Minnesota battery 
of Intelligence Teats, administered by Professor Donald G. 
Paterson. All scoring was done by hired clerical assistants 
and was entirely objective. Scoring was checked where neces¬ 
sary and errors almost entirely eliminated. Test scores made 
by women, negroes, and foreign born freshmen were excluded 
from this data and complete records in the placement and in¬ 
telligence tests were obtained for two hundred and forty-one 
freshmen, which group forms the basis of this study. This 
group is a homogeneous body of freshmen, coming for the moat 
part from Minnesota High Schools, all between sixteen and 
twenty-four years of age, mainly about eighteen or nineteen, 
and generally typical of freshmen classes in the College of 
Engineering and Architecture. 

HBSULTS AND DISCUSSION 

The followmg results and the conclusions drawn therefrom 
are based on the following assumptions: 

1. High coefficients of correlation between scores of any two 
teats indicate similarity of measurable factors, while low co¬ 
efficients argue dissimilarity of content, provided all tests 
have high reliability or consistency coefficients. 

2. "Intelligence’' is considered to be measured by the Minne- 
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sotfl battery of Intelligence Tests, These tests, five in number, 
include a completion test, a hard opposites teat, an arithmetical 
and a linguistic reasoning test, ond a difficult collegiate vocabu¬ 
lary test. For the purposes of this paper they are treated as a 
unit, having been, weighted to make the beat possible prediction 
of total Bcholarahip for the first quarter.® 

3. High coefficients of correlation between any placement 
test and the intelligence test indicates that the placement test 
measures general intelligence, while low correlations indicate 


TABLE 1 

Means and sigmas of test scores* 
n = 241 


TEST 

INTEI.I,, 

EA 

ET 

MA 

MT 

CA 

CT 

Mean.. 




32.28 

53.61 

77.40 

69.70 

Sigma. 


it5,64 

±14.15 


±9,57 

±0,74 

±18.66 

Coell, of Var. 


0.14 


m 


0,09 

0,27 


* Test nnmea are abbreviated for convenience Qs follows; 

EA—English aptitude teat. 

ET—English training test, 

MA—^Mathematics aptitude teat. 

MT—Mathematics training teat, 

CA—Chemistry aptitude teat. 

CT—Chemistry training test, 

Intell,—University of Minnesota Intelligence Test. 

that the placement test measures a unique factor, difierent 
from general intelligence, provided, again, that the reliability 
of the test is high, 

The validity of the conclusions based on the results given 
below depend in large part on the soundness of the foregoing 
assumptions. 

Table 1 presents the means, standard deviations, and co¬ 
efficients of relative variability of the seven tests. These 
indices, except the intelligence test score, are the raw scores, 
i.e., total number of questions answered correctly in each case. 
The intelligence test index is a composite, as explained above. 

‘H. A. Toopa, Miilliplo Correlation Ratio Method, unpubliahcd. 
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An inspection of the variability of these different tests reveals 
that there are important differences among them. Chemistry 
training has about three times the variability of Chemistry 
aptitude. 

The great variability of the Ghcmistiy training test may be 
occounted for in part by a tendency to bimodality, a small mode 
appearing at the lower end of the scale. This is a minor cause, 
however, as the actual range is large, extending roughly from 
10 to 105, whereas the Chemistry aptitude test ranges from 35 
to 90. Consequently, chance errors will affect correlations 
with the aptitude test more than with the training test. There 
are no significant dUTorcnccs among the other tests, measures 
of variability being much the same, but the Mathematics tests 
have a »slightly greater variability than the English tests. Judg¬ 
ing from variability alone, as related to the central tendency in 
each case, it is safe to say tliat the Chemistry training test is the 
best for diagnoalic purposes, chance errors being of less sig- 
nificanco in this test tlian in any other. These variabilities 
should be considered in studying the following coefficients of 
correlation, as they arc largely interdependent. 

Table 2 presents tlie intercorrelation coefficients, zero order, 
of the six placement tests. It is interesting to note that 
aptitude and training tests in any single subject have fairly 
high correlation coefficients. English aptitude correlates 
-}-0.51 with English training; Mathematics aptitude and Mathe¬ 
matics training correlate -j-0.70; and the two Chemistry tests 
yield a coefficient of -|-0.52. The aptitude teats also have 
fairly high intercoiTelations; English and Mathematics yield 
-f 0.52; English and Ciieinistiy +0.48; and Mathematics and 
Chemistiy +0.63. The training tests, given in the same order 
correlate +0,43, +0.25, and +0.47. At the bottom of the 
table are the averages of the coefficients of correlation of each 
test with the other tests, thus, the aptitude tests have average 
correlations of +0.44, +0.52, and +0.51^ for English, Mothe- 
matics, and Chemistry, respectively. The training tests, 
given in the same order, correlate +0.41, +0.53, and +0.38. 
To make clear what these coefficients indicate, intelligence 



TABLE 2 

IntsTeoTrelatiofi coefficients of the placement tests 


^ o o o o 
d o o o o 

-H -H HHI -Jl 


o o o o o 

+ + -t- -h -1- 

t- >-l b- 
M M « 01 

o o o o 

C3 O O O 

-fl -H -H 


O O O D 

10 to ft 

8S§ 

6 6 o 

-il Hi 

51 § g 
d 6 d 
+ + + 


o o o 

odd 
HI -H HI 


o o o 
•t- + + 

If to t- 

isss 

d d d d 
HI -H HI -H 
N eo CO >o 

^ CO 01 


03 Ol «0 ■« -< 

CO m to eo 3* 

o o c5 o o 

d o d d d ^ 

-H (I -H -H -H 

-H (M 3< OO “O ® 

lO lO -H* 3 * M 

d d d d d 

+ + + + + 


aw:?. 


£2 2 £3 2 2 

o o o o o 

o d d d d 

Hi HI -H HI Hi 

0> CO 

8 0 CiO h. 
O i-< M CO 

d d d d d 

h + + H- H 


O O O O 

-rt -HHl HI 


t<fr* 

S o o 



.009 i0.043 U-0.003 =t0.043 -rO.13 =0.042 +0.31 =0.039 




































ANALYSIS OP IOWA PLACEMENT TESTS 


30& 


test scores have been partioUed out of each index, leaving the 
coefficient of correlation between the placement tests, with 
intelligence held constant. These coefficients are presented 
in table 3. 

When intelligence is partialled out each coefficient drops 
decidedly, but the loss is not uniform in each case. The cor¬ 
relations between two tests in a single subject hold up fairly 
well, being +0.25 for English, +0.54 for Mathematics, and 
+0.37 for Chemistry. These are drops of 26,16, and 15 points 
respectively. In other words, the English tests lose consider¬ 
able in correlation when intelligence is held constant, which 
means that each test in English measures general intelligence 
as well as particular “aptitude” or “training” for English. 
This is demonstrated later, and is not surprising because of the 
linguistic nature of the Intelligence tests theinsolves. The 
Mathematics and Chemistiy tests, while they lose some when 
intelligence is partialled out, yet retain considerable in common 
that is not general intelligence. This also is further demon¬ 
strated later. Intercorrelations of tiuining and of aptitude 
tests show decided differences. When intelligence is held con¬ 
stant the aptitude tests yidd intercorrelations of +0,24, +0.21, 
and + 0,25 for English-Mathematics, Engliah-Chemistry, and 
Mathematics-Chemistry, respectively. These represent de¬ 
creases of 28, 27, and 28 degrees in the order given above. The 
training tests drop to +0.15 for English and Mathematics, 
0.00 for English and Chemistry, and +0.31 for Mathematics 
and Chemistry. These represent losses of 28, 25, and IG units 
respectively. It is evident from these figures that English 
training and Chemistry training find all their correlation in the 
common factor of general intelligence. Otherwise, they are 
entirely different from each other. While the actual losses in 
correlation between the aptitude and the training tests in 
English and Mathematics and in English and Chemistry are 
almost identical in terms of the coefficient of correlation, yet 
the aptitude tests actually lose more. They drop respectively 
from +0,52 and +0.48 to +0.24 and +0.21, while the training 
tests drop from +0.43 and +0.25 to +0.15 and 0.00, respect- 
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ively. The difference between +0.52 and +0.2*1 is greater 
than the difference between +0.43 and +0.15. In terms of the 
aUenation coefficient'^ these differences are 12 per cent and 9 per 
cent of the respective standard deviations when used for 
purposes of prediction. Such a difference is not important 
except to indicate that equal losses in. the correlation index 
mean different things according to their ijosition on the scale. 
In these terms, the difference between the English and Ghemis- 
tiy tests of aptitude and teaming are more noticeable. The 
aptitude teats in English and Chemistry drop from a coefficient 
of +0.48 to +0.21, a difference of 10 per cent, in tcrnia of the 
coefficient of alienation. The mated training tests drop from 
+0.25 to 0.00, a difference in terms of the coefficient of aliena¬ 
tion of only 3 per cent. Apparently when intelligence is par- 
tialled out the aptitude tests lose more in correlation value 
with each other than do the training tests. This means that 
the training tests measure unique factors to a greater c.xtcnt 
than do the aptitude tests. The average of the intorcorrolation 
of each test with the others pments nothing particularly sig¬ 
nificant. They are all moi’kedly lower when intelligence is held 
constant, but no decided differences arc revealed. The degree 
of coiTelation between tlie Mathematic.^ and Chemistry tests 
is interesting. Zero order correlations (table 2) are +0,62 and 
+0,47 for Mathematics training with Chemistry aptitude 
and Chemistry training, respectively, while Mathematics apti¬ 
tude coirelates +0.53 and +0.39with the aptitude and training 
tests in Chemistiy, respectively. These correlations di'op to 
+0.43 and +0.31 for Mathematics training, and +0.25 and 
+0.18 for Mathematics aptitude when intelligence is constant. 
The high degree of correlation betwemi these tests is no doubt 
due to the similarity of structure of I4\e Mathematics training 
and Chemistry aptitude and training tests. The aptitude 
tests correlate highly because they measure general intelli¬ 
gence and have similar structural content. Finally, it appears 
from tables 2 and 3 that there are three factoi-s in these several 
tests: intelligence, particularly in the aptitude testa and the 

«Vi-'r*. 
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English training test; particular aptitudes, especially raathe- 
jnafcical as distinct from general intelligence; and mathematical 
and chemical training. These conclusions are further em¬ 
phasized by table 4. 

Tabic 4 presents the zero order coefficients of correlation of 
each placement test with the mtelligence test scores. It also 
presents coefficients of correlation of each placement test with 
intelligence, partialling out the mated placement test. Thus 
English aptitude and intelligence correlate -|-0,58 and drop to 
4-0.40 when English training scores are constant. This indi¬ 
cates that a high degree of corrdation remains between this 

TADIiE i 

Correlation of Placement Test scores wilhMinnesola Intelligence Test 
scores 2 eTo order, and mitii the mated Placement Test 
scores partialled out. 
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aptitude test and intelligence when training is ruled out. 
Again, English training and intelligence correlate 4-0.59, 
dropping to -hO.37 when the aptitude teat is constant. A 
similar conclusion follows; English training and intelligence 
retain a fair degree of correlation when aptitude is partialled out. 
A slight suggestion is present that English aptitude and in¬ 
telligence are more closely related than are intelligence and 
English training, since partialling training lowers the correlation 
from -1-0.58 to 4-0.40, only 18 points, while with aptitude 
constant the coefficient falls from -1-0.59 to 4-0.37, or 22 degrees. 
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From tables 2 and 3 we see that the two English tests correlate 
+0.51, zero order, and +0.25 with intelligence constant, a 
drop of 26 points. Seemingly, then, intelligence ia the most 
important factor present in the three tests, but English aptitude 
and English training are present aa particular factors, the latter 
slightly more so than the former. 

The Mathematics and Chemistry tests sliow somewhat differ¬ 
ent results. The aptitude test in mathematic.s correlates 
+0.63 with intelligence and falls 23 degrees to +0.40 when its 
mated training test is held constant. This indicates that in¬ 
telligence and aptitude for mathematics arc correlated to a fair 
degree, and it also means that training in mathematics is also 
related to both intelligence and aptitude for mathematics. 
The training test correlates +0.50 with intelligence and it 
drops 35 points when aptitude is held constant. Evidently 
most of the relationship between mathematics training and 
intelligence is due to the mutual relationship of each of these 
tests to mathematics aptitude. Tables 2 and 3 sustain this 
eondusiem, since the two mathematics tests correlate +0.70, 
zero order, dropping only 16 points to +0.64 with intelligence 
constant. Here then wo have a common factor of general 
intelligence, and a unique factor of training in mathematics. 
In other words, a mathematics training test plus an intelligence 
test would measure practically all that is measured by a training 
test and an. aptitude test in mathematics, The same con¬ 
clusions are equally true of the Chemistry tests as related to 
intelligence. 

The average of the coeflicients of correlation for aptitude 
•tests with intelligence is +0.60, zero order, and +0.43 when 
training tests are constant. The traiiung tests have an average 
coefficient of correlation with intelligence of +0.52, zero order, 
and +0.25 when the aptitude tests are paitiialled. It follows 
that the aptitude tests and intelligence teats are closely related, 
while the training tests and intelligence tests measure different 
factors. 

THE QUESTION OP RELIADILITY 

The group of freshmen on wliom this study is based was a 
homogeneous group. Distribution of scores in each test 
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BpproachccI noritmlif y, except for fciic test in Chemistry training, 
which very sliglitly biinodal, linving a small mode at the 
lower end of tlio .st-iile. This mode was almost insignificant, 
however, anti its t'lTfiot prolmbly negligible. The size of this 
group is fiiii'ly satisfai^tory and m probably typical, since it 
fncompasHcd i)riic,ti(“aUy the entire entering freshman class in 
the College (jf I'lngineering niul Areliitectiu'c. 

A limitation on this .study enters in because of the time of 
giving tlie plaociiiiout IcsIh. They were not given at the first 
meeting of the sctvoral clnsseH but two weeks after the first 
meeting, in which lime considerable reviewing of the fields of 
the tests wa.s possible. The effect of that delay is not measur¬ 
able until tlic tests are given again on the first meeting of the 
several classes. However, the effect of such review is probably 
not serious, each student having the same advantage os every 
other. It may liavc accentuated existing difTerences, but for 
purpo.sc.s of tills pnrLiculoi’ .study that would not be serious. 

The Minnesota Intelligence Tests have reliabilities around 
+0.00’ and combined ns they were for this paper, their re¬ 
liability is satisfactory. The actiiol reliability of the placement 
teals is not known, aiul the type of queiition used very largely'— 
true-false, right-wrong, etc.—leads one to hesitate to give these 
tests an index of reliability. It has been demonstrated that 
the true-false typo of question is not very reliable unless about 
two hundred itcina are included,® but a reliability of -j-0.75 or 
+0.80 is a con.scrvativG estimate for the total test score, since 
other more reliable types of questions are also included. More 
reliable results would be obtained with more reliable tests, but 
the differences between the two kinds of test, aptitude and train¬ 
ing, are great enough to be safely demonstrated for this group. 

The tests used are the first edition and are tentative only. 

’ Self Correlation. 

®G, M, Kuch. The Improvement of the Written Examination. 
Published by Scott, Foresman Co,, N. Y., 1024, pp. 114-120. 

Donald G, PaterHon and T. A. LunRlic. Empirical data on the bcot- 
big o[ truc-falao LeaU. Journal of Applied Paycbology, vol. ix, no. 4, 
Dqc., 1925. 
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Experimenting will no doubt lead to improvements in reliability 
and validity. This study, accordingly, ia limited in application 
because of the uncertainty of both reliability and validity, but 
the results els given ore noteworthy as applied to tliese particular 
tests, and very probably to other teats which attempt to dis¬ 
tinguish particular aptitudes and abilities. 

GENERAL BUMMARV ANP CONCLUSION 

1. The teats under consideration do differentiate fairly well, 
except the Chemistry aptitude teat with its coefRcient of 
variability of 0.09. 

2. Each test is dependent to a fair degree upon general in¬ 
telligence, particularly the aptitude tests. 

3. A particular aptitude is dependent upon training in tliat 
particular line. 

4. Mathematics training and Chemistry training as measured 
by these teats have considerable in common, presumably train¬ 
ing in Mathematics. 

6, The training tests in Mathematics and Chemistry are 
different from intelligence and aptitude tests. 

6, Finally, we may conclude that the factors measured by 
these tests are; 

a, General intelligence, as measured by tests in current use; 

b, Training in particular Bubjeets, especially Mathematics 
and Chemistiy; and 

c, Mathematical aptitude (which may be termed intelligence 
plus training in Mathematics). 

The third factor is enumerated because it shows up in the 
Chemistiy tests as well as in the Mathematics tests, due to their 
construction. These tests differ markedly from the English 
tests, particularly from the English trainii^ test. 

There seems to be no real differentiation between''aptitude'' 
and "training" in any of these pai’ticular subjects, aptitude 
being general intelligence plus training. It appears that a good 
intelligence test plus the tliree training tests will measure every 
factor that the six placement tests together measure, namely, 
general intelligence and particular achievements. 



A MEASUREMENT OF SOCIABILITY 

A, R. GILLILAND and RUTH S. BURKE 
NorthwdleTn Univeraily 

The tests described here have been devised to measure the 
social intelligence or sociability of an individual. The sociable 
individual may be defined as the individual who has the ability 
to get on agreeably with his fellow men, who is inclined or 
adapted for society, who is friendly and above all easy to talk 
to. He is companionable and, fond of mingling with others; 
he seems to enjoy people and likes to be with them and to talk 
to them mucli of the time. In short, he is the type of individual 
we call a "good mixer.” It is not necessarily to be inferred 
from these brief comments that sociability ig a unit trait; it 
may be, or it may be a combination of several traits, Whether 
it is a single trait or a combination of several traits makes no 
more difference for this test than the similar problem which 
arises in the measurement of intelligence. 

There are four parts to this test; three are made with photo- 
graphg and tho fourth is a questionnaire. The first photo¬ 
graphs test, which in the future will be referred to as the 
"recognition test,” was made with fifty photographs. The fol¬ 
lowing directions were given to the observers: "Twenty photo¬ 
graphs are to be succesavely shown to you on the screen and 
you are to look at them the first time they are run through; 
do not write anything; look at them this time with the intention 
of recognizing as many as possible of the twenty when they are 
presented to you a second time. At the second presentation 
these twenty will be mixed with thirty additional photographs 
which you have not seen before. Wlien you recognize a photo¬ 
graph, record the number of that one under the legend “rec¬ 
ognized” on your paper, write the numbers of those you do not 
recognize under the legend “not recognized.'’ You will have 

31S 
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the numbers beginning with one and ending with fifty recorded 
when the experiment is completed." 

In scoring the papers of the "recognition test/' each cor¬ 
rectly recognized photograph received the marie of 5 per cent» 
thus if the entire twenty pictures were recognized the observer 
received a grade of 100 per cent. However, if such photo¬ 
graphs aa had not been included in the first twenty presented, 
were recorded under the word "recognized," t]ie score of 5 
per cent was deducted for each one. This was deemed ad¬ 
visable because some of tlie observers recorded more than 
twenty numbers in the "recognized" column, presumably in 
the hopes that among the numbers included, the twenty correct 
ones would be found, thereby insuring a grade of 100 per cent. 
It may bo said though, for the most part very few did include 
more than twenty numbers in the "recognized" column; this 
would tend to indicate that very little guess work went on in the 
experiment. 

The photographs included in these tests were selected from a 
college annual. They were selected upon the basis of uniform¬ 
ity of shades and sizes of the photographs. No photograplis 
of persons who were in any way unusual in appearance were 
included in these experiments. All the photographs were 
presented to the observers as a group by means of a projection 
lantern; approximately five seconds were allowed for each ex¬ 
posure. The "recognition" test is based on the assumption 
that the more sociable observers will recognize a larger number 
of photographs than will the less sociable. 

The second photographs test is made up of ten "similar" 
photographs and will be referred to as the "similars test." It 
is so called because the ten pictures used are "similar," that is, 
they are of the same Idnd as described in the "recognition test," 
all of them being of men between the ag<^ of twenty and thirty. 
The following directions were given to the observers; "Ten 
people are to be introduced to you by their photographs on the 
screen. The name, the occupation of the individual, and the 
city in which he lives will be given orally at the same time the 
photograph appears. The introduction in eveiy case will be 
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made twice. For example (as trial picture appears on the 
screen), “Mr, Gilmore, athletic director from Cleveland; Mr. 
Gilmore, athletic director from Clevdand.” Ten pictures will 
be run through in this manner. The first time they are pre¬ 
sented, you are to look at them and remember in so far as pos¬ 
sible who each one is, where lie is from and what his occupation 
is; do not write anything. At the conclusion of this part of the 
experiment, these ten photographs will be re-presented in a 
different order. When each picture appears, you are to write 
down the name, occupation and city of those individuals whom 
you are able to recall.” 

The purpose in using this experiment is again based on the 
assumption tliat the more sociably inclined observers will be 
able to recall the greatei* number of people presented, their 
occupations and home cities. 

The third photographs test, the “dissimilars test/’ is thus 
termed because there are ten photographs of the same kind as 
described in the “recognition test/' but they are dissimilar 
in that they are of both men and women ranging from twenty 
to eighty years of age. Of coui-se not all vaj’ieties and classes of 
people were included since these photographs were also selected 
from a college annual. Ten different occupations are repre¬ 
sented in the titles for this group, however, ranging all the way 
from farmer to librarian and doctor to detective. 

The method of scoring both the “similars” and the "dissim¬ 
ilars’' photographs tests is as follows: 10 per cent is given for 
each photograph making a total of 100 per cent for the ten 
photographs if all the answers are correct. In each case if the 
name only is given correctly a score of 4 per cent on the question 
is recorded. A score of 4 per cent is also given for each correct 
occupation, and a score of 2 per cent for each correctly named 
city. 

The fourth measurement of sociability was a questionnaire 
composed of certain questions which, in the opinion of the 
writer, seemed to be indicative of sociability as evidenced in the 
college student. In so far as possible, each question was of a 
quantitative rather than a qualitative nature. In order to 
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determine a aatisfacioiy method of scoring, the questionnaire 
■was tested out on a class of thirty students and a tentative 
rating scale constructed from the results thus obtained. In the 
questions in which numerical answers were involved, no sug¬ 
gestions were given the .subjects as to the most comnion replies. 
The questionnaire in its original form consi-sted of seventeen 
questions hut in the scorings twelve questions only were con¬ 
sidered, the value of each again being determined by tlie opinion 
of the writer. No time limit was set but the observers wore 
asked to work as accurately and quickly as possible. 

The questionnaire and tJie method of scoring is ns follows: 

The QoESTioNKAinE 

Namo... 

Plcaeo answer as accurately as you possibly can the following q,ucB- 
bions. If you have any comments to make on any of them, do so at the 
right of the question. 

1. How many intimate friends Uavc you? By intimate is meant 

friends who conhde in you. Answer 

2. How many ordinary friends have you? By tliia term is meant 

friends, whom if you met on the street, you would stop and 

sponk with a moment. Take into con-udsmtion frionda out¬ 
side of coUogo mates as ivoll ns college mntoa too. 

Answer 

3. How many speaking acquaintances have you? This group is to 

be taken entirely separately from groups I and 2. 

Answer 

4. How many dances do you attend during the school year? 

Answer 

5. How many social gatherings do youattond diiringlheachoolyearf 

This includes nil social nlTaira which arc no t dances. 

Answer 

6. Check below the answer with which you most nearly agree. 

During your leisure do you enjoy being with other people 

a. Moat of the time 

b. A large part of the time 

0 . Some of the time 

<1, Very Uttle of the time 

c. Not at all 

7. Check below the ansvvor with which you moat nearly agree. 

Public speaking (if you have nevot done any, check the 
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way you think that you would feel). Do you like public 
speaking 

a, Very much 

b, Quite well 

0 . Fairly well 

d. Not very well 

c, Nob at all 

8. Cheek below the answer with which you moat nearly agree. 

Dramatics and the like. Do you enjoy ‘parlicipating in such 

a. Very much 

b. Quite well 

c. Fairly well 

d. Not very well 

e. Not at oil 

9. How many personal letters do you receive a week oUier than from 

yourfamilij? Answer 

10. How many times a semester do you go to the theater-? 

Answer 

11. How many times a month do you go to the movies? 

Answer 

12. Check below the answer with which you most nearly agree. 

Do you enjoy meeting now people 

a. Very much indeed 

b. Quite well 

c. Somewhat (fairly well) 

d. Not very well 

c. Not at all 

Three classes in psychology at Northwestern University were 
used as subjects for this experiment. They will be referred to 
hereafter ns Group I> Group II, and Group III. Group I 
consisted of twenty-seven members of a class in Advanced 
General Psychology. Group II consisted of forty members 
of a class in Abnormal Psychology. Group III was composed 
of twenty-four members of a class in Fields of Psychology. 

Ratings in sociability (sociability having been described to the 
subjects in the same terms as it is defined in the introductory 
paragraph of this article) were used as a check on the validity 
of the four sociability tests already mentioned. It is realized 
that ratings are not as reliable as they might be but unfor¬ 
tunately they are the best single check that has been devised 
up to the present time. The average of the total ratings was 
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used for one cliGok. A second check was made by using the 
average of the ratings assigned by those individuals who wore 
rated highest themselves in sociability, it being claimed by 
Hollingworth^ that an individual who possesses a given trait to 
a high degree is better able to judge that trait in another indi¬ 
vidual. The observers for the most part were fairly >ycU 
acquainted, having been in college together for several years. 
They did not rate anyone Avheiu they did not know. 

Form eight of the Army Alpha Intelligence Test was given to 
each of the observers as well as a rote memory test consisting 
of thirty common words. The purpose of tlu 2 .se tests was to 
discover whether we were measuring intelligence of the same 
kind of Army Alpha measures, or if the photograplw teats were 
merely testa in rote memory. 

From the data at hand wo have come to the following 
conolusions: 

1. The “similar" photographs te.st does not seem to be a 
satisfactory measure of social intelligence. In cveiy case the 
correlation ia below 0.27. 

2. The “dissimilar photograph test" is a somewhat better 
test for BOcittbilUy than the "similars" test, hut more data will 
have to be compiled in order to determine the validity of this 
specific teat. The highest correlations found hero were 0.43, 
0.37, and 0.34. 

3. The “recognition test" is better than either the “similars’* 
or the “dissimilai’s" photographs tests. For the most part 
the corrolations were 0.25 or higher, two being 0.43 and 0,47. 

4. The three photogmphs tests combined correlote fairly 
high throughout with the total average ratings. Practically 
all the correlations were 0.25 or above, the two highest being 
■0.46 and 0.48. 

5. That the four sociability te.sts as well as the ratings in 
sociability do not measure the same thing that the Army Alpha 
measures ia shown by the following correlations; 0.10, 0.03, 
■0.01, and 0.002. 

6. The rote memory test was used in Group III only. From 


■> HoUingworth, H. L. Judging Human Character. Chapter IV. 
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these limited data we find a correlation of 0.57 between the rote 
memory and the “airailara” teat which tends to indicate that 
after all the "similars photographs test” may be closely related 
to rote memory. This is not true of the "recognition” test and 
the "dissimilars” test which correlate 0.02 and 0.05 respectively. 

7. The questionnaire is by far the best single method we have 
devised for measuring sociability. The correlations are uni¬ 
formly high (in the 0.50 and 0.60 for the most part •with the 
exception of one or two cases). This particular questionnaire 
is relatively reliable then, in determining sociability as evi¬ 
denced in the college student; but it haa the disadvantage that 
it cannot be used with groups other than college groups for the 
questions pertain to college activities. 

8. The questionnaire and the "recognition” test combined 
show fairly high correlation throughout with the ratings in. 
sociability, indicating that a combination of these two testa 
may prove a reliable measure of that trait. 

9. The correlations for Group I are consistently higher and 
are probably more reliable than for Groups II and III. The 
students in this group had been in college together longer, 
were better acquainted with one another and had received more 
special instruction in methods of rating than the other two 
groups. 

On the basis of the data so far presented we conclude that the 
present questionnaire is a very reliable measure of sociability 
in university students. In fact it seems to be a better measure 
of this trait than the average group teat is a measure of intel¬ 
ligence. The "recognition teat” is also fairly reliable, and the 
"dissimilars test” may become more reliable with certain modi¬ 
fications. The three photogi'apbs teats combined, and the 
three photographs and the questionnaire combined likewise 
make a very reliable metosure of social intelligence. 

The following changes have been suggested for future study 
on the problem. First that the questionnaire be revised in 
order that it may apply to more general groups of individuals 
rather than to college students only. Second, that the "dis- 
flimilars test” and the "recognition test” be revised and modified 
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to some extent before they can be accepted as definite measures. 
It may be that more “dissimilarity,” so to speak, will make the 
test more satisfactory than it is at present. With auch changes 
and possibly some others yet to be devised this gives evidence 
of becoming a very satisfaotoi’y test of the kind of intelligence 
which Thorndike has designated as social intelligence or which 
we have called sociability. 



OPTIMUM DIFFICULTY OF GROUP TEST ITEMS 

GLl'^'N u, C’LKE'ro^r 
Carnegie Instilulo of Technology 

THE I'RODLEM 

General practice in the construction of group tests for the 
purpose of meiisiiring capacity and attainment seems to favor 
an inclusion of test items ranging from very easy to very 
difficult. Certain statistical reasons for tliis practice may be 
offered. Published studies on test construction offer little or 
no empirical data on the subject. 

Wlrere tests arc luscd for mensuremont within gi’oupa of people 
with similar abilities, the range of difficulty of test items tends 
to be constant. A question arises us to whether this range of 
difficulty of test items should be wide or narrow. Is there, foi 
instance, an optimum difficulty for test items when used year 
after year for predictive purposes in closely homogeneousgroups? 
Or we might state the question in another way: Is there a beat 
range of difficulty of test items using predictive value as a 
criterion? 


PUOCEDUnE 

The data used in the present study were secured primarily 
for the purpose of cletcrmining the prcLlictive value of test items 
occurring in two examinations in common use with college 
freshmen. The items occur in Thorndike Intelligence Exam¬ 
ination, Part I, Forms E and N; and Iowa Content Examina¬ 
tion, Form A. Thesubjects used were two groups of 240 college 
students chosen from among a larger group of entering fresh¬ 
men at the Carnegie Institute of Technology. 

The subjects were chosen to represent four levels of ability 
in the fro.shmaii class, i.c,, upper fourth or superior; above 
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average; below average; and lower fourth or inferior. Persons 
were assigned to a particular group on the basis of agreement 
of three indices, viz., Thorndike Examination score, Iowa 
Content Examination score, average of freshman scholarship 
marks. A person was assigned to a given group when it was 
found that the three indices agreed with each other as to the 
probable level of ability. Representative groups of 60 each 
were thus selected for the four levels of ability designated. 

A frequency count of right and wrong responses was made' 
for each test item answered by persons in each group of 60. 
From these frequencies it was possible to determine the relative 
difficulty of each test item and also to determine the predictive 
value of each test item. 

The criterion of relative difficulty was determined quantita¬ 
tively by a figure representing the total number of right re¬ 
sponses made by the entire group of 240 persons. Omissions 
were counted as wrong responses except in cases where all the 
test items were not covered by the individual in the time al¬ 
lotted. In such instances the ratio of right versus wrong 
responses was determined for the number attempted. This 
ratio was used to estimate the probable number which would 
have been right had all the persons reached that point in the 
examination. 

The criteria of predictive value of test items were determined 
on the basis of efficiency of given test items in distinguishing 
the groups representing four levels of ability. If a greater 
number of superior and above average persons gave right 
responses to a test item than did the below average and in¬ 
ferior, the item was considered to have predictive value. 

Two methods of determining quantitative criteria of pre¬ 
dictive value were used as a basis for the present study. 

C^ileTicn I 

El equals right responses—-Superior group 
Ea equals right responses—Above average group 
Ha equals right responses^—Below average group 
Kj equals right responsee—-Inferior group 
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El minus Hi c<iualB Xi 
Ri miniiB Rj equals Xj 
III minus R^ equals X] 

III minus lli cquaU X* 
lla minus R 4 equals X| 

II 3 minus R 4 equals Xe 

Sum X'a equal Differential value I 
CrilcrioTt II 

Ri minus R 4 equals Y equals Differential value II 

The answer to the question of best range of difficulty of test 
items was sought by making compai'isons of the values obtained 
for degree of difficulty -with each of the stated criteria of pre¬ 
dictive value. 


SIGNIFICANT DATA 

The tables which follow contain data which have bearing 
' upon the problem being considered. 

The figLire.s at the left of each table represent the difficulty 
values of test items. The columns to the right are indicated 
by letters which have the following signiheance; 

Column "N" indicates llio number of items in each class interval. 

Column "R" indicates the range of predictive values found in each 
interval. 

Column ‘‘M’' indicates the mean prediotivo value for oncl stated 
interval of dilficulty. 

Column "D" indicates the rank of each interval on the basis of 
predictive values shown in column “N.“ 

Tables 1, 2 and 3 present the basic data arranged for ten 
equally divided class intervals. Tables 4, 5 and 6 present the 
same data arranged for percentile intervals. Tables 7, 8, 9 
and 10 are summaries of data found in preceding tables. Table 
11 shows the range of difficulty of five intervals of tables 1 to 6 
having the greatest predictive values. Tables 7 to 11 contain 
summaries of preceding tables. 
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TABLE 1 


Averafjc jirediclive valwi of items in the Ictva Content ExaininalioUj 
Fom A~2/i0 subjecl9—/iOO items 


INTCnVAI, OP 
LIFFICUIJY 

N 

n 


D 

Criterion I 

217-240 

27 

2 to 36 

21.1 

8 

193-210 

58 

4 to 93 

40,7 

0 

1C9-192 

06 

-9 to 104 

49.7 

5 

145-168 

57 

2 to 128 


1 

121-144 

49 

-26 to IID 

60,5 

4 

07-120 

38 

-9 to 114 

54.1 

2 

73-96 

44 

-27 to 88 


3 

40-72 

37 

-34 to 86 

31.3 

7 

2M8 

19 

-22 to B3 

17.7 

0 

0-24 

5 

9 to 21 


10 

Criterion II 

217-240 

27 

1 to n 

7.1 

8 

193-21C 

58 

-30 to 29 

9,1 

6 

169-192 

60 

-2 to 33 

10,2 

3 

145-168 

57 

—1 to 40 

18.7 

1 

121-144 

49 

-11 to 57 

15.1 

4 

97-120 

38 

3 to 32 

18,2 

2 

73-96 

44 

Qto 31 

14,9 

5 

49-72 

37 

—12 to 25 

8.6 

7 

25-48 

19 

-4 to 18 

6.8 

9 

0-24 

B 

3 to 7 

‘ 4.S 

10 
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TABLE 2 


Aoerage predictive values of test items Thorndike InlclUgence Exaynina- 

tion, Pari I, Form E, and parts of Form subjects—236 ilms 


intruval of 
Dimcui/TY 

N 

B 

M 

D 

Criterion I 

217-240 

68 

-9 to 51 

ILO 

9 

193-216 

60 

-7 to 84 

27.7 

6 

139-102 

32 

-18 to 08 

41,5 

5 

145-138 

3C 

-28 to 125 

47,7 

4 

121-144 

17 

1 to 131 

01,2 

2 

97-120 

12 

-3 to 124 

60.3 

3 

73-96 

6 

30 to 103 

65,8 

1 

49-72 

9 

-3 to 49 

21.3 

7 

25-48 

4 

-3 to 17 

9.5 

10 

0-24 

3 

14 to 15 

U.3 

i ^ 

Criterion II 

217-240 

68 

-3 to 20 

3.4 

9 

193-210 

50 

-3 to 20 

9.1 

6 

169-192 

32 

-18 to 31 

11.6 

5 

145-108 

3C 

-7 to 37 

13.8 

4 

121-144 


5 to 37 

18.5 

3 

97-120 


-3 to 39 

18.6 

2 

73-96 


10 to 34 

21.0 

1 

49-72 


-Ito 13 

7.1 

7 

26-48 


-1 to 6 

2.3 

10 

0-24 

■bI 

3 to 5 

4.1 

8 
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TABLE a 


Aiieraue prediclive value qJ leal Hems in Thorndike Inlelligence Examina’ 
lion, W lesls frb?n Form E, Tart 1—480 subjeds~100 ilemt 


INTEnVAL OP 
DIFFICDI/TV 

N 

11. 

1 u 

1 ^ 

Criterion I 

433-480 

! 31 

-3 to G7 

24,6 

8 

385-432 

24 

14 to 130 

73,0 

5 

337-384 

10 

-21 to 149 

69,5 

0 

28^335 

18 

-34 to 187 

89.5 

4 

241-288 1 

8 

35 to 197 

94.5 

2 

103-240 

8 

2 to 207 

121,0 

1 

145-192 

2 

53 to 134 

93.5 

3 

97-144 

4 

3ito gg 

65,7 

7 

44-96 1 

4 

12 to 21 1 

19.5 

9 

0-43 

0 




Criterion 11 

433-480 

31 1 

-1 to 30 1 

8,4 

8 

386-432 

24 

3 to 43 

21,5 

6 

337-384 

10 1 

-7 to sa 1 

20,2 

4 

239-336 

18 

—12 to 69 

30,6 1 

1 

241-288 

8 

12 to QB 1 

20.0 1 

5 

103-240 

8 

-1 to 60 1 

29.0 

3 

146-192 

2 

19 to 42 1 

30,5 1 

2 

07-144 

4 

9 to 32 

21.0 

7 

44^90 

4 

4 to 10 

0.0 

9 

0-48 

0 
















OPTIMUM DIPPICULTY OF GROUP TEST ITEMS 


333 


TABLE 4 


AvGTagc fTedictive values oj test items in Iowa Content Examination,. 
Farm A — suhjects^j^OO items 


rCIlCENTlLG 

INTERVAL 

R 

M 

D 

INTBRVAlfl 

TIArOB 

Criticrion I 

91-100 

(215-238) 

2 to ei 

26,9 

10 

81-90 

(204-215) 

5 to 97 

40.6 

8 

71-80 


4 to 113 

60.2 

6 

Gl-70 

(174-190) 

9 to 104 

52,7 

4 

61-60 


2 to 128 

64.2 

1 

41-50 

(135-165) 

-20 to 97 

60,6 

5 

31-40 

(111-134) 

-11 to 114 

54,9 

2 

21-30 

(87-110) 

-9 to 97 

53.1 

3 

11-20 


-27 to 88 

41,8 

n 

0-10 


-34 to 82 

28,1 

0 

Criterion II 

01-100 


-11 to IB 

7,2 

9 

81-90 


-30 to 29 

8,1 

8 

71-80 


-28 to 31 

12.5 

7 

61-70 


-27 to 33 

15,9 

4 

51-60 


-22 to 40 

18,8 

1 

41-50 


-28 to 67 

15.6 

5 

31-40 


6 to 31 

17.0 

2 

21-30 


-13 to 31 

16,1 

3 

11-20 


-4 to 26 

13,1 

6 

0-10 


-12 to 18 

6.5 

10 
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TABIE 5 

Ayorpoc pretlidine values 0 / (esl items'iuT/iornifitc /Titollidciice ]5.i:a7uina- 
(ioTi, Pftrt /, Pom E, and paris 0 /Potiu N—'2^0 subjects —238 items 


PBnCEKTIIvB 

intbuyal 

It 


D 

IffTDnVALS 

IllNGB 

Criterion I 

91-100 

(232-240) 

-0 to 21 

3.7 

10 

81-90 

(225-231) 

-4 to 27 

11.1 

9 

71-80 

(215-224) 

-7 to 61 


8 

01-70 

(203-214) 

4 to 58 

24,9 

7 

61-CO 



32.8 

5 

41-60 

[■iBaHiW 

-18 to 98 

37.9 

3 


( 157 -m) 


33,1 

4 

21-30 

(138-150) 

-4 to 125 

60.8 

1 

11-20 


-3 to 131 


2 

0-10 


-3 to 113 

32.3 

6 


Criterion II 




-2 to T 

1.6 

10 

81-00 


-3 to 10 

3.2 

9 

71-80 


-3 to 20 

0.3 

8 

01-70 


1 to 18 

9,0 

7 



-1 to 2fl 

9.9 

0 

41-60 


-6 to 31 

13.6 

3 

3l-;40 


-7 to 23 

12,1 

4 

21-30 


-1 to 37 

18.3 

2 

11-20 


-3 to 36 

18.9 

1 

Q-IO 


-1 to 39 

10.5 

6 
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TADLE 0 

Average 'prediciivo value of lealilomsin Thorndike Iniclligonce Sxamina- 
lion 10 lesls from Form E, Part I— 480 subjects—109 items 


PBTICF.NTII.B 

INTBIiVAlfl 

INTLIIVAL 

KANOB 

U 

M 

D 

Criterion I 

01-100 

(463-470) 

—7 to 2*5 

7.7 

10 

81-90 

(448-462) 

0 to 46 

22.7 

9 

71-80 

(432-447) 

6 to 66 

37.7 

8 

01-70 

(406-431) 

14 to 131 


6 

61-60 

(387-405) 

30 to 136 

84.2 

3 

41-CO 

(340-386) 

-21 to 149 

73.4 

4 

31-40 

(311-339) 

-34 to 160 

07.6 

5 

21-30 

(274-310) 

35 to 187 

104.1 

2 

11-20 

(163-274) 

2 to 207 

110.2 

1 

0-10 

(55-162) 

12 to 134 

62.6 

7 

Criterion 11 

91-100 


-2 to 8 

2.6 

10 

81-90 


-1 to 30 

9.4 

9 

71-80 


6 to 22 

12.8 

8 

61-70 


3 to 43 

19.8 

6 

61-00 


-12 to 40 

24.6 

4 

41-60 


-7 to 68 

26.7 

3 

31-40 


—12 to 68 

22,1 

5 

21-30 


12 to 60 

35,9 

1 

11-20 


-1 to 68 

20,9 

2 

0-10 


4 to 32 

16.5 

7 
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TABLE 7 


Auerage pfcdiclioe valueB 


0LAB5 

AVEnAota, 
TADLB 1 

ATEnAOEH, 
TABbS S 

AVf.«XQia, 
TAOLE 3 . 
(DIV1DCD1IT2) 

SUM OP TnUBE 
AVSnAOEB 

D 

Criterion 1 

217-240 

21.1 

11,0 

12.3 

44.4 

3 

163-210 

1 40.7 

27.7 

30.6 

■ 104.9 

6 

160-102 

49,7 

41.5 

34.7 

125.9 

5 

145-168 

60.2 

47.7 

44.7 

162,0 

4 

121-144 1 

CO. 5 

61.2 

47.2 1 

168,0 

3 

97-120 

54,1 

60.3 

60.8 

175.3 

1 

73-96 

60.0 

65.8 

46.7 

163.1 

2 

49-72 

31.3 

21.3 

32.9 

85.6 

7 

25-48 

17,7 

9.6 

8.7 

36.9 

10 

0-24 

13.0 

I4.3* 

IQ.Q 

37.3 

9 


Criterion II 


217-240 

7.1 

3.4 

4,2 

14.7 

8 

193-210 

0.1 

9.1 

10.7 


, 6 

160-192 

1 10.2 

11.6 

13.1 


5 

145-168 

18.7 

13.8 

15.3 


4 

121-144 

16.1 

18.6 

13.0 

47,6 ' 

3 

97-120 

13.2 

18.6 

14.5 

51,3 ' 

1 

73-96 

14.9 

21.0 ' 

15.2 

61,1 

2 

40-72 

8.E 

7.1 

10.5 

26,1 

7 

23-48 

6,8 

2.3 

3.0 

11,1 

10 

0-24 

4,8 

4.1* 

3.0 

11,9 

9 


* Estimated. 
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TATILB 8 

Average prediclive values 


PBnC'ENTILB 

AVBIlAaBB, 

AVEnAQEB, 

AVEnAQBS, , 
TABLE 0 , 

(divided Dr 2) 

9UU OF TimHB 


INTBIIVAL 

T.\r)i,B4 

TAULB S 

AVBnAOES 



Criterion I 



26.9 

3.7 

3.8 

34.4 

10 


1 40.5 

11.1 

11.3 

62.9 

9 

71-80 1 

50.2 


18.8 

89,6 

7 

01-70 

52.7 

24.9 

30,2 

107.B 

6 

61-60 

64.2 

32.8 

42.1 

149.1 

3 

41-50 

50,0 

37.9 

36.7 

125.2 

4 

31-40 

54.9 

33.1 

33.8 

121,8 

5 

21-30 

63.1 

60.3 

S2.0 

165,9 

1 

11-20 

41,8 

57.0 

S5.1 

153.9 

2 

0-10 

23,1 

; 32.3 

26.2 

87.6 

8 


Criterion 11 


91-100 

7,2 

1.6 

1.2 

9.9 1 

10 

81-90 

8.1 

3.2 

4,7 

16.0 

9 

71-80 

12.5 

6.3 

6.4 

26,2 

7.6 

61-70 

16,9 

9.0 

9-9 

34.8 

6 

61-60 

18,8 

9.9 

12.2 

40,9 

4 

41-60 

15.5 ' 

13.6 

13.3 

42.3 

3 

31-40 

17,0 1 

12.1 

11.0 

40,1 

5 

21-30 

13.1 

18.3 

17.9 

52.3 

1 

11-20 

12,1 

is.g 

13.4 

46.4 

2 

0-10 

6.6 

10.6 

8.2 

25.2 

7.5 
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TAOLE 0 

Average rank^tables i to 3 


cifAsa 

INTEllVAL 

1KT^^Lt‘ 1 

TABliB 2 

TAiiLfcS j 

^ AVBfUdH 

1 RANK 

Cri tcrion 

1 

Crilcrion 

1 

Criterion 

1 I 

Cri torion 

, 

' Crilcrioii 

1 I 

Cri (erion 

ri 

217-'2‘10 

1 8 

1 S 

9 

1 9 

1 8 

8 

1 S.3 

103-216 

e 

e 

6 

1 Q 

1 5 

0 

5.8 

169-102 

6 

3 

6 

1 ^ 

1 ^ 

4 

4,3 

146-168 

1 

1 

4 

4 

4 

1 

2.5 

121-144 

4 1 

4 

2 

3 

2 1 

5 

3.3 

07-120 1 

2 

2 1 

3 

2 

1 1 

3 

2,1 

73-06 

3 

5 

1 

1 1 

3 

2 

2,6 

40-72 ' 

7 

7 

7 ' 

7 

7 ' 

7 

7.0 

25-48 

9 

9 

10 

10 ' 

9 

9 

9,3 

0-24 

10 

10 

8 

8 

X 

X ' 

9.0 


TABLE 10 

Average rank—iables 4 tri 6 


PEnCEKTILB 

l«TEi;VAL 

TAIILE 1 

f Alil-V! 5 

TADl.K (1 

AVEIUGB 

RANK 

Criterion 

I 

Criterion 

II 

Criterion 

I 

Criterion 

II 

Criterion 

I 

Criterion 

II 

91-100 

10 

0 

10 

10 

10 

10 

9.9 

81-90 

B 

a 

9 

9 

0 

9 

8,6 

71-SO 

6 

7 

8 

8 

8 

8 

9.1 

61-70 

4 

4 

7 

7 

6 

6 

5.6 

51-60 

1 

1 

4 

6 

3 

4 

3,1 

41-60 

5 

5 

3 

3 

4 

3 

3,0 

31-40 

0 

M 

2 

5 

4 

5 

5 

3.9 

21-30 

3 

3 

1 

2 

2 

1 

2,0 

11-20 

7 

6 

2 

1 

1 

2 

3.1 

0-lQ 

9 

10 

6 

5 

7 

7 

7.3 
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TASLR 11 

Ranges of difficulty of five inlervala having greatest predictive values as 
ahoiun hy tables 1 la 6—lalal posatbie range 0 to S 40 



LOWER INCIDEHCB 

UOBT DlPPlCUUr 

DPPEII 
INCinEHCG 
LB^BT DimoOLT 

Tabic 1 - 


73 

73 

87 

102 


192 

Table i • 


190 


87 

73 

190 

Table 2 ' 


192 


73 

192 

Toble 5 ' 


100 

202 


Between 17 and 105 

73 

191 

Tabic 3 


210 * 


73 

192* 

Toble 0 


87 

190* 


87 

190" 




* Figiirca given for tcibles 3and6were obliainod hy dividing the actual 
number by 2 in order to make them comparnbic with the ranges given for 
tables Ij 2, d and 6. 


CONCLUSIONS 

1. An optimum specific difficulty for predictive purposes is 
not indicated by the data presented in this report. The fluc¬ 
tuation of interval ranks shown in column “D" of the various 
tables would seem to indicate that there is none, There is, 
however, a best range of difficulty for predictive purposes sug¬ 
gested by the manner in which the data group themselves. 

2. If the five intervals having the highest predictive merit 
are selected from tables 1,2 and 3, it is found that they cluster 
around the mean. Some tend away from the mean toward the 
most difficult end of the scale and others tend away from the 
mean toward the least difficult end of the scale. 

3. The ranges of predictive merit for each class interval shown 
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in column "R" follo^v closely the ranb of predictive merit 
shown in column "D," 

i That the conditions found are not peculinr to one test or 
examination ia indicated by the degree of agreement shown by 
the summaries in tables 7 and D, 

5. In order to overcome differences in the number included 
in each class interval, percentile intervals were introduced in 
tables if 5, G, 8 and 10. The seeming discrepancies in tables 
4,5 and G, column '^D/' as compared with tables 1,2 and 3 
disappear upon examination of the lower and upper incidences 
of the best range of difficulty. This is sliown in table 11 

6. Within the limits of the data presented, it appears that 
the test items having greatest predictive value lie within an 
area demarked by a point about 30 per cent above the most 
difficult end of the arbitrary scale and a point about 20 per cent 
below the least difficult end of the scale. The midpoint of best 
average predictive value lies near the mean of difficulty but 
toward the least difficult end of the arbitrary scale. 



FHEQUENCY OF HEPUBUCANS AND DEMOCRATS 
AMONG EMINENT AMERICANS 

HARRY DEXTER KITSON 
Teachrs CoUegt, Columbia Vnivenily 

There is considerable a^tation among political scientists 
looking toward the application of the principles and methods of 
the laboratory sciences toward the understanding of political 
affairs, and the replacement of speculation and allegation with 
verifiable facts. There is particular interest in the psychologi¬ 
cal aspects of political problans* and in the use of psychological 
methods in solving these problems.® 

One of the most practical of these questions of political psy¬ 
chology is, what are the differences in personnel among the 
parties? With the end of securing some facts regarding this 
question the writer made an investigation of the frequency 
with which adherents of the two major parties, Republican 
and Democratic, are found among eminent Americans, The 
source for the data was Who’s Who in America (Vol. XIII, 
1924-1925). Tabulation was made of 1000 names (men only): 
the first 500 in the book; and then, in order that results might 
not be affected by several members of a family whose name 
begins with A and who might belong to the same party, the 
second 500 names were taken from the middle of the book, 
beginning with those whose names begin with N. These 1000 
persons, representing approximately one-twenty-third of the 
men mentioned in the volume, may be regarded as a reliable 
sampling of the whole. 

Upon examining the biographical records of these men one is 

• Morriam, C, E. Tho aignificanoe of psychology for the study of 
politics. Amer. Pol. So. Roy., August, 1924, 409-88, 

* Eewey, A. Gordon, On methods in the study of politics. Pol, Sc. 
Quar., December 1923, 636-851; June, 1924,216-233. 
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struck by the fact that a very large number of them do not 
acknowledge any political affiliation. Of the 1000 e>{amined, 
635 or 63.5 per cent do not favor one party with sufficiGnt 
warmth to warrant saying so. Some may withhold the in¬ 
formation for supposedly diplomatic reasons. Many are prob¬ 
ably independent voters. Prot)ably the greater number, 
however, belong to the large group of non-voters who are 
estimated to number about 50 per cent of the population at 
large. 


TABLE I 


OCCQ?>.TIOH 

1 I'ZW CtHT 


6.7 

14.6 

1 11,4 

4.1 

IT.3 

7.8 

6,0 

0,8 

4.1 

6,6 

17,2 







Phyaician. 




Total. 

100,0 


One way of accounting for this large number of apparently 
indifferent persons is to soy that they belong to professional 
groups that are typically uninterested in politics, Some light 
on this question may be secured from a previously published 
investigation baaed on Volume XI of Who's Who.^ This 
showed the occupational distribution given in table 1. Among 
these groups, the writers, engineers, educators, clergymen, 
scientists, physicians and artists are usually alleged to be un¬ 
interested in politics; in the above table they total 65.6 per 

^ Kitaon, H, D., and Culberteoa, L. The vocational chnngca of one 
thousand eminent Americans. Vocational Guidance Magazine, I, 
March, 1923, pp, 128-130. 
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cent, aboufi the same number as those in the present investiga¬ 
tion who did nob express political preference. 

There were approximately a score of persons who admitted 
having been politically active on behalf of Prohibition, Populist 
and Progressive (1012) parties. Since they were so few they 
were not tabulated sepoi-ately, but were included in the 63.5 
per cent not expressing preference for the Republican or Dem¬ 
ocratic parties, and the tabulation was restricted to those 
persons affiliated with the two major parties. The latter 
niimbeicd 365, divided between the two parties as follows: 
Republicans, 253, Democrats, 112. That is, of the eminent 


TABLE 2 

Popular voUs Jot the Republican and Democratic presidential candidates 

1892-IOSO 


YEAll 

1 j 

iiepuotiCANa 1 

I>EMOcaATS 

1892 

5,190,802 

5,554,414 

1890 

7,035,038 

6,467,948 

1900 

7,219,530 

6,358,071 

1904 

7,028,834 

6,084,401 

1008 

7,679,006 

6,409,106 

1912 

' 3,483,922 

6,266,214 

1016 

, 8,538,221 

0,129,606 


16,152,200 

9,147,353 

1924 

16,187,878 

8,438,272 

Total. 

79,116,021 

02,875,473 


persons in America, who, in their biographies in Who's Who, 
confess allegiance to one or the other of the two major parties, 
25.3 per cent are Republicans and 11.5 per cent, or less than 
half that number are Democrats. In order for this difference 
to be statistically significant it should be compared with the 
numerical difference between Republicans and Democrats in 
the population at large. It is generally conceded that the 
former outnumber the latter. By how much, Iiowever, can 
not easily bo determined. Perhaps the popular vote in Presi¬ 
dential elections is as good a single measure as may be em- 
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ployed, This vote daring the elections of the past thirty years, 
the probable span of the political activity of these persons, is 
shown in table 2.^ 

If these figures indicate approximately the ratio of Republi¬ 
cans and Democrats in the population at large, they show a 
difference over the past thirty years in favor of the former 
amounting to 8,490,952, which is 15 per cent larger than the 
number of Democrats. Among the eminent subjects of this 
investigation, however, there were 112 Democrats outnumbered 
by 253 Republicans. The difference is 141, or 126 per cent. 
It seems almost incontestable, therefore, that there is a marked 
tendency among eminent men of the country who are politically 
affiliated, to affiliate with the Republican party rather than the 
Democratic. 

This fact, scientifically established, sliould now be explained, 
The explanation can not be a matter of prejudiced speculation 
or superficial conjecture. It should come rather from further 
investigation of the men concerned, from correlations between 
party preference and factors that may bear on it. 

In such a complex thmg as political preference there are 
probably several things that would constitute explanatory 
principles. One may be place of birtli and residence. Another 
may be psychological—^the typo of mind that makes for emi¬ 
nence may also produce a tendency to be sympathetic with the 
Republican party. Measures have been made of the intel¬ 
ligence of the inhabitants of various parts of the country. A 
correlation between such measures and the votes cast in differ¬ 
ent regions might indicate a relation between intelligence and 
party affiliation, TVliatever be the explanation it should come 
only in terms of scientifically investigated facts. 

From this stu dy in political psychol(^ several significant con¬ 
clusions emerge: (1) the majority of eminent Americans appear 
to be politically indifferent; at least, tliey do not confess party 
allegiance in their published biographies. If this omission means 
lack of interest it Indicates that the country suffers from lack 

‘Chiottgo Daily News Almanac and Year-book, 1925. 
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of political leadership on the part of those who ought to lead, a 
condition already described in the elaborate study of Non¬ 
voting by Merrittm and Gosnell.s ( 2 ) Among the eminent 
Americans who acknowledged paiiiy membership, Republicans 
are found to be more than twice as numerous as Democrats. 
(3) The most interesting feature of the investigation is the 
demonstration that the personnel of political parties can be 
made a subject for scientihe investigation. By means of 
scientific investigations such as the one here reported, much 
information may be secured about such questions as: the 
influence on party choice of place and data of birth; place of 
residence; political faith of father or husband; occupation, etc. 
In short, there is leason to believe that by the assiduous appli¬ 
cation of scientific method, such as is here illustrated, practical 
and theoretical politics may ultimately be emancipated from the 
field of speculation and mystery and may be grounded on a 
basis of facts. 

® Merriam, C, E., and Gosnell, H. G. Non-Voting, CaUBCs and 
Methods of Control, Chioago, University of Chicago Preea. 1924. 



"WiLNT" iND '^SOLUTION” ADVERTISEMENTS 
EDWARD K, STRONG, Jn., and J, E. LOVELESS 
Stanford University 

The writers maintain that there are two major objectives in 
advertising: first, to make a reader want, and second, to present 
a solution, i.e., to show how his desire may be adequately satis¬ 
fied by means of the advertiser's commodity. The writers 
maintain further that unless the individual feels a want it is 
almost useless to discuss the solution. Consequently, making a 
man want (if he does not already want) is the more fundamental 
of the two aims and, for the sake of advertising efficiency, 
should come first.^ 

The validity of this thesis might be established by contrast¬ 
ing experimentally the eficctivencss of two sets of advertise¬ 
ments; one designed only to arouse wants, the other only to 
present the adequacy of the solution. However, as the survey 
of many advertisements demonstratos, very few advertisements 
play up only one of these objectives. Thus, to carry out an 
experiment contrasting these two elements as such would 
necessitate the preparation of the required advertisements. 
Such artificial advertisements have been used to good effect 
by some experimenters. In the present experiment, however, 
it was deemed better to avoid artificiality and to employ ad¬ 
vertisements that have actually appeared in high-priced space, 
Also, it seemed better to make each advertisement complete as 
regards the presence of both "want" and "solution" elements, 
and to contrast the advertisements by contrasting the emphasis 
these elements received. 

Roughly speaking, current advertisements may be classed 
in three groups; first, those emphasizing primarily the want; 

iRora complete statementof thiapropo.gition, ace E. K, Strong, Jr., 
Puychology of Selling and Advertising, 1925. 
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second, those emphasizing primarily the solution; and third, 
those stressing both factors about equally. Since the majority 
of present day advertisements fall in the second group, examples 
of “solution” advertisements were easy to obtain. Examples 
of the first group—^“want” advertisements—were far more 
difficult to find. Indeed, the majority of such specimens as 
were found had to be tinkered with to some extent to bring them 
into the first rather than the third group. 

This investigation aims to measure the relative merit of 
stressing the “want” or the “solution” element in advertising, 
the effectiveness of each type being determined by the extent to 
which it makes memorable a trade-name. The investigation 
centers around forty advertisements, of which twenty emphasize 
the want element and twenty the solution element. The 
problem is not to measuro the relative effectiveness of these two 
elements as such, but rather to measure the relative effectiveness 
of tiuo groups of advertisements in both of which both elements 
appear, but with contrasting instead of ecjual emphasis. If 
significant differences are found under such conditions, it 
would seem that greater differences must be obtained if the two 
elements be definitely and precisely contrasted. 

In the cQse of the ten advertisements reproduced below 
the trade-name appears on the average 3.3 times in the “want” 
advertisements and 4.6 times in the “solution” advertisements; 
and more space is devoted to describing the ti ade-named com¬ 
modity in the latter group than in the former. This condition 
is characteristic of the entire forty advertisements used in the 
study. Now, many might agree that “want” advertisements 
are superior to “solution” advertisements in the case of readers 
who are not interested, while maintaining that once a reader is 
familiar with the product a "solution” advertisement is superior 
because it emphasizes the trade-name to a greater extent. It is 
a question, however, whether repetition of the name, and space 
devoted to a description of the article, contribute more to im¬ 
pressing the name on a reader's memory than does copy that 
arouses desire. 

It is generally recognized, of course, that when prospective 
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buyers are not familiar with the advertised commodity it is 
necessary to “educate” them. In doing so their wants are 
usually emphasized. But when they are familiar with the com¬ 
modity the usual practice is to emphasize the trade-name, 
considerably at the expense of the want. Most authorities 
would probably agree that our "want” advertisements would 
be more efficient in educating proapcots than our “solution” 
advettisementa. But judging from the advertising that appears 
in current publications, most authoriti^ would claim that our 
“solution" advertisements would be more effective in selling a 
specific trade-named commodity in contrast with competing 
trade-named commodities. This experiment is designed to 
throw light on this last.point. 

Consequently, those two types of advertisements are not 
here measured in terms of the desire they arouse for the goods 
but merely in terras of the extent to which the trade-name is 
impmsetl on the mind of the reader. If tlien a “want" advertise¬ 
ment (such as 10-W reproduced below), which devotes only one 
paragraph to the commodity and mentions the trade-name but 
three times, impresses that name upon the reader to a greater 
extent than does a “solution” advertisement (such as 10-S) 
which gives half of its space to the commodity and mentions 
the trade-name Jwe times, we must conclude that “want" ad¬ 
vertisements are superior to “solution" advertisements not only 
in the case of educating people to buy, but also in the case of 
reMinding them to hvrif a specif trade-named commodiUj. 

Below there are reproduced five pairs of advertisements il¬ 
lustrating the two types—"want" and "solution"—on which 
this investigation is based. The first three pairs are examples 
of “want” advertisements that were markedly superior to 
corresponding “solution” advertisements. The last two pairs 
are examples of the reverse. In each case, the experimental 
efficiency and margin of superiority is indicated (percentages 
taken from table 2). 
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Adverlisemenl 10-W. 14 pcr cent superior Lo 10-S; experivuntal ejficiency 

40 per cent 


The big party aho misaed 

For months ahe had been looking forward to thia affair—probably the 
most gala event of the winter aeaaon. 

And more than that—the man who waa to take her waa looked upon 
as the one real "catch" in her set. 

A week before the big night she felt a dry, reaping hitoh in her throat. 
She neglected it and kept right on going. 

A few days later her throat was ao inflamed she could hardly awallow 
food. And then a rapidly rising temperature. 

The doctor ordered her to bed—and kept her there three daya. On 
the evening ahe wanted moat to feel fit, she waa confined to the house 
like a little old lady—and the others were dancing. 

Don’t let Bore throat throw you out of step with the pleasures you’ve 
planned. 

Guard against this trouble by taking the simple precaution of using 
Dixo,l, the safe antiseptic. Have Dixol handy always in your bathroom. 
It is a valuable preventative for throat irritations and the more BOrious 
ills that so often follow, 

DIXOL 


Adverlisemenl 10-S. JSxpermenlal efficiency 35 per cent. 

FOR SORE THROAT 

A Safe Antiseptic 

Extra strains moan a lowering of bodily resistance and demand a 
precaution against infections. 

Sore throat is a result of infection in the mucous membranes in the 
throat, The only way to prevent it is to ward against the germs that 
cause it; and the best way is by gargling the throat with an elficient 
antiseptic. 

Dixol is not only an effleiont antiseptic but is thoroughly pleasant to 
use, and safe at all times, It is the result of intensive scientific study of 
the infectious sources of sore throat. Dixol is specially prepared to 
specifically combat bacterial onsets upon the delicate, sensitive mem¬ 
branes that line the throat, 

Even a slight sore throat is an annoying inconvenience. And a bad 
one means a fever and confinement to bed. Guard against any such 
attack by always keeping a bottle of Dixol handy on the bathroom shelf. 
And don't wait for a dry rasping hitch in the throat—gargle regularly 
with warm water and Dixol. 

DIXOL 
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Adveriiamcni IS per cent to 1-S; eiperimcntaJ ejjlcie-ncy 86 per cent 

T’rom the diaiy of any Danton owner 

I have found a car that ia a true companion. 

It never whimpeTB, never gnimblcB. What I want it to do it doea— 
willingly, cHicienbly. 

Wherever I wont to go, it takes me—through heavy trafTic without 
straining my nerves or niy patience. It leaves the paved roads for 
roughronda without a murmur. Even acems to smile in the joy of going 
where few will follow. Seomato resent the rear end of a car ahead. 

It holds the lond and follows its course with something akin to in¬ 
stinct—like a horse that knows its way and needs but gentle guidance. 

The contentment 1 feel behind its wheel makes my motoring a sooth¬ 
ing pleasure. Its ready power and effortlc.sa performance let me relax 
wlien I drive. To ait and ride for hoitre is like being snugly settled at 
home in my big eaay-chair, with the world flying by. 

My Banton ia healthy and vigorous, like a spiritod animal in pir^k of 
condition. Ib ia quite unfamilior with repair shops, for it needs but 
Hbtlo attention to keep it always in perfect trim. With a soft cloth I 
can renew its aleol{ appearance after ony ordinary run. Erom my aeab, 
in scarce half a sccoudj lean utany time lubricate ull moving body parts. 
No wonder there's never a. whine from its stalwart frame. 

Above all, I oau always TltUST it. 

Who wouldn't call such a car a Companion! 

DANTON MOTOR CARS 


AduertiseTnenl I-S. Experhnental cadency 71 per cent 

Economical, Care-Ereo Service 
Far Above Its Prico-Cloaa 

It is not too much to say that the Danton is one of the moat skilfully 
engineered cars in America. 

It is likcwiBC true that in many prdeuaues of ite productioii important 
economies, with better and finer results, have been achieved. 

Translated into concrete terms, thia means a car selling for consider¬ 
ably less than $1,000, that accelerates from 5 to 25 miles an hour in eight 
seconds; that delivers its reliable mileage at maintenance and operating 
costa so low as literally to amaze. 

How Danton engineering saves the owner money is illustrated by a 
score or more of structxwal (lelnils. 

In ordinary construction, the power impulaes, however smooth the 
motor may he, arc transmitted to the clinssis, ^ylli]e shock and vibration 
due to road rougihncss are likewise transmitted to the motor. The 
front end of tlie Danton motor ia mounted upon a floating platform 
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spring, which ao.timlly increases motor emoothness and protects the 
motor from road Bhock. 

So throughout the entire car—at every turn, advanced engineering 
and precision manufacturing savo for the owner. 

Thus, in the Dan ton the buyer gets a car that provides economy in the 
price, and even more important economy in the low cost for which it 
returnB its rcHablo, earc-free service. 

DANTON MOTOR CARS 


AdvzrLisemenl l/fAV. IS per cenl saperfor to I/f-S; experimenlal ejllcimcij 

il per cent 

Don’t Take Your Shower in the Garden! 

How often have you wished you had worn rubber boots mill a raincoat 
when watering the lawn or garden? How often have wet shoes and 
clothing marked the end of what should have been an enjoyable task? 

The user of Good Luck Garden Tlose never e.Npcriencca these annoy- 
nncRs. From the time he starts unrolling it to the time it is put away 
again, he finds his task an easy, even pleasurable, one, Good Luck hose 
is "built to stay alive” and give long unfailing service. It rolls and 
mirolls easily, lies flat and never kinks. It thus prevents the annoyance 
caused by ‘'stubborn” hose; and since it will not kink it docs away with 
the many leaks that waste water and sprinkle the user instead of whnt 
should be aprinkled. 

You can keep dry and cheerful if you use Good Luck Garden Hose. 

GOOD LUCK GARDEN HOSE 


Aduertiaemanl Expcrbnental ejficicncy ^8 per cent 


Six Protecting Plica 

Consider how Good Luck hose is made [ Around the live rubber tube 
arc six tightly wrapped layers or plies of stout cotton fabric filled with 
rubber gum and encased in a tough cover. Tube, plies and cover are all 
vulcanized togethei'into a solid yet flexible wall, The result is a light, 
strong garden hose which gives years of servioe around house or garden. 
Good Luck Hose is "built to stay alive”, because it is built of live 
materials combined witli Jong manufacturing experience, 

Good Luck Garden Hose has a water channel, because this is the 
logical size for hose to be used with house or lawn sill cocks. Sizes 
smaller than will not deliver all the water from Y' hose fittings, and 
larger sizes will not deliver enough more than to justify their in- 
oreased weight ondexpense, 

Ask your dealer to show you Good Luck Cfardcn Hose. 

GOOD LUCK GARDEN HOSE 
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AdveHhcmsnl Jf-W. 8 per eenl inferior in 4-5; experiTnental ei/ictency 

£0 percent 


■“Butj DOEOTHY, Bilad forks go on tho INSIDEl" 

Dorothy ohangod the forks with % alart. Sho reacnted Mary's tone 
of mingled surprise and roproval. But sho resented more tho fact that 
ehe didn't know whore the salad forks went. No wonder, cither. There 
were no salad forks at home, nor bouillon spoons, nor many of tho other 
heautiful things they used at Mary’a house. Dorothy folt as though aha 
had missed much—because her mother hadn’t enough sUvoTware. 

You should have enough silverware of beauty and correctness to make 
possible correct and gracious serving at every family meal. It should 
help your children to be ao familiar with correct usage that good table 
manneya are thoir natursl inheritance. 

Bub perhaps yours docBn'tl Even now you may be "getting along" 
•with silverware that falls short of your taste and desire—all because you 
fear the expense of purchasing the necessary pieces. 

But you need, not feat it. In House of Burgundy Silverplate you con 
complete your silver service at surprisingly little outlay. You may 
purchase in quantities as small os you desire the important nicaties of 
tablo setting—bouillon spoons, salad forks, coffee spoons or serving 
pieces. Thus you may acquire, a little at a time, silverware whose 
beauty and durability will give you lasting aatiefaction. 

And when you need more pieces in the chosen pattern, you will be 
able to get them easily; for the leading donlers always have tho newer 
House of Burgundy patterns in their slock. 

HOUSE OF BURGUNDY SILVERWARE 


AdveTliseinenl 4*5. B;cpert7nenlal cJRcicncy, 5$ per cent 
Hidden Treasure 

If the plating of a Super Plate spoon were peeled back at the two rest 
points, it would show clearly the exact mesning of the phrase, "Solid 
Silver Where It Wears". For the pieces that are in constant use—tea, 
dessert, soup and table spoons, breakfast and dinner forks—have hidden 
beneath the surface of a scientificelly applied plate, little blocks of solid 
silver inlaid at the back of handle and back of bowl in the new Super 
Plate—Inlaid from tlie House of Burgundy. 

All other pieces are scientificallj plated to resist wear, making the 
most desirable table silver the diacrlminating hoatcaa could aak tor. 

For nearly half a csentury tho House of Burgundy has been manvi- 
faeturing quality silver plate and has eetabliahcd for itself an enviable 
reputation for high grade merchandise of superior quality and beautiful 
design. 
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The price for this fine quality in a rare assortment of beautiful 
patterns is reasonable, and your jeweler will gladly quote you on what¬ 
ever assortment you may be interested in. 

HOUSE OF BURGUNDY SILI^ERWARE 


AdveTli&mcnl 8 -\V. 11 per cent inferior to 8 -S; experimental efPi,ciencyf 

£8 per cent 


Little Harmonies 
that make life more cheerful 

"I want to tell you how Imppy Satinette has made me," writes Miss 
Agnes Miller of Chicago. "I have just finished enameling the furniture 
in my bedroom. A week ago my chiffonier was cherry, my bureau 
yellow maple, my chairs walnut, and my bed mahogany, Now every¬ 
thing is a perfect harmony of color, and my room is simply fairyland." 

"Speaking of miracl'ep," writes Mr. George Baker of Oakland, Cali¬ 
fornia, "I wish you could see my atudy-den now. Two years ago I 
partitioned off a room in the attic as my own quiet retreat. From time 
to time I added to its furnishings with old odds and endfe from all over the 
house. Finally it looked like a storage attic of worthless cast-ofTs, for 
everything looked dingy and shabby and nothing matched. Last week 
I worked out a simple color scheme and started in with Satinette. Now 
my study-den is the cheeriest room in the whole bouse and my friends 
won’t believe I worked the miracle myself.” 

Every'man and woman will appreciate the experiences given above. 
It is no longer necessary to tolerate the annoyance of having furniture 
thot doesn’t "match", tbot's shabby and unattractive. 

With Satinette Enamels it is so easy to create a harmonious and cheer¬ 
ful color scheme, so easy to make old pieces fresh and like new, that 
countless people are finding its use a simple and pleasant way to work 
miracles in brightening and re-juvenating their homes. 

SATINETTE ENAMEL 


Aduertisement 8-S. Experimental efficiency, 39 per cent 
The Mellow Beauty of Satinette 

So clean, so clear is Satinette's white that it seems like driven snow. 
So easily does it wash that it seems like fine porcelain, So encluringly 
does it wear that Satinette woodwork goes year upon years,—without 
cracking, without yellowing, without losing its beautiful appearance. 

There is nothing cold or harsh about it. It dries with a mellow, soft- 
toned finish without rubbing, and possesses coloniol-like dignity that 
reflects warmth and refinement. 
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Like good china and fine Hncnfl, Satinette enameled woodwork ia a 
poaaeaaion that warronta pride nnd pays for itself in long service and 
enduring satiafnetion. 

Gluna-Ukc is the only word thot deaoribes the lustrous henuty of the 
•Sftfcinctte finish. 

Si^TINETTE ENAMEL 


rttOCEDURE 

Twenty commodities were selected and two advertisements 
were prepared for each, one streasiug tlie want element and the 
other the solution or commodity. In nearly all cas<s these 
were direct adaptations from advertisements in actual use. 

In other words, twenty pairs of companion advertisements 
were prepared—forty adv^'tisements in all, each "want" ad¬ 
vertisement having its corresponding “solution" advertisement. 
These advertisements were then split into two groups, so that 
Set A contained ten "want" and ten “solution" advertisements 
Avhile Set B contained the corresponding ten "solution" and ten 
"want" advertisements. Thus eacli group had the full twenty 
commodities represented by an advertisement, while each group 
furnished a check against the other. In testing, the subjects 
were likewise divided into two groups, one for each set of ad- 
vertisemeata. The general ii^ti'uctions in all cases were to 
look over the advortisements as the subjects saw fit, to read 
any they wished to read and to skip any that were uninviting. 
To put emphasis upon reading only wliat was of interest, a time 
limit of ten minutes was announced in three of the four experi¬ 
ments, with the explanation that the interval was too short for 
one to read all tlie advertisements in the set. And to insure 
against anyone remembering all the advertisements, ten merely 
extraneous advorfcisements were included in two of tlie four 
experiments, 

The tJii’ee tests 

After the subject had huidied, or when the time limit was up, 
the following tests were employed. 

Test 1 ii>as a recall test, the instructions being to write down on 
-a sheet of paper all the trade-names that could be recalled. 
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Test 2 was a controlled assodaiion test. The twenty commo¬ 
dities were announced one by one and the subject was requested 
to write down the appropriate trade-name as each was called. 

Test 3 was a recognition test. Twenty new trade-names were 
mixed in with the twenty used in the advertisements. If the 
subject recognized the name when announced or exhibited 
visually he recorded a otherwise a “ —Two methods 
of scoring the recognition test data were employed. In the 
first case the per cents of correct recognitions were alone con¬ 
sidered, In the second case the percents of incorrect recogni¬ 
tions were subtracted from the per cents that were correct. 
The former probably measures the total impression made; the 
latter the extent to which the correct name is definitely fixed 
in mind,2 

The four experiments 

Because of differences in the subjects tested, and of some 
variation in the experimental procedure, four experiments may 
bo denoted which are tabulated on page 356. 

In any experiment it is necessary to eliminate the effect of ex¬ 
traneous factors so that the final figures will measure only the 
single factor under consideration. This was made possible 
by the experimental procedure outlined above. Individuals, 
for example, differ markedly in their ability to observe and 
remember. The effect of this extraneous factor is eliminated 
here in that each individual is tested with respect to an equal 
number of both kinds of advertisements, and consequently 
his superior or inferior memory affects equally both sides of the 
equation. The effect of differences in intrinsic interest in com¬ 
modities was eliminated in that there was a “want" and a 
“solution" advertisement for each commodity, and so these 
differences also affect both sides of the equation. Again, it is 
recognized that the first and last advertisements in a series are 

^ These three testa would seem to measure the extent to wliich the 
tradenames were noticed and rcmeinbercd, To get some idea of which 
aduerlisemcnl.-i arc most thoroughly read and remembered, further stud¬ 
ies arc planned. In these, individuals will be tested on the subject mat¬ 
ter of the advertisements; also on tlicir ability to recognize the Last 
paragraph nf niioh advertisemmiL, 
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better remembered than those ia the middle of the series. The 
effect of this factor was eliminated in that each pair of indh 
vidiialg was supplied with a set of advertisements arranged in a 
different order. For example, the order given in table 1, below, 
is merely the order that obtained in the case of one pair of 
individuals. 
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* The visual method wae possibly ft Inirer test inaBmuoh as it more 
nearly approximated the original presentation of the tradename, it 
being a visual stimulus in the advertisements. 

t This recall teat was omitted in experiment IV since it was thought 
at the time that the results of this test might lnfl\icnce the response to 
the other two testa. There isno evidence, apparently, that it did. 

New trade-names were substituted for names in actual use. 
And to obtain a fair assortment of names that were neither too 
easy nor too difficult to remember considerable experimentation 
was first carried out. 










TABLE 1 


Showing the experimenld procedure 


Half of tbe 6C1 individuals tested, handled Set A; the other half, Set B, 
The data show the percentage of individuals that recalled the trade- 
name. 
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Tor the purpose of making the experimental procedure clear, 
the data secured in the Recall Test in experiment III is given 
below in table 1, In this experiment ten additional advertise¬ 
ments, the very same in both cases, were included in both Set 
A and Set B.® The figures in the table represent the percentage 
of individuals who recalled the trade-names. Thus, 70 per 
cent of the individuals who handled Set A recalled ‘'Danton” 
after having seen the Danton “wont” advertisement, whereas 
only 45 per cent of the individuala who handled Set B recalled 
that trade-name after having seen the companion Danton 
''solution” advertisement. The average percentage for the 
ten. "want" advertisements in Set A was 24,3 per cent, in Set 
B, 23.7 per cent, a final average of 24.0 per cent. The average 
for the ten "solution” advertisements in Set A was 20.6 per 
cent, in Set B, 17.6 per cent, a final average of 19.05 per cent. 
This gives 26 per cent greater efficiency for the "want” 
advertisements. 


RESULTS 

"Wanl” adverlisemanU are superior to "sohdfon” advcrtiseriiink 

Table 2, presenting the data from experiments 111 and IV, 
shows the per cent of individuals who remembered the trade¬ 
names from "wcant” as compared with "solution" advertise- 
ments. The first five columns of data refer to the twenty 
"want” advertisernents. The second five columns to the cor¬ 
responding "solution,” advertisements. Column 11 gives the 
differences between the two types of advertisementa. Thus 
the trade-name in the "want” advertisement of Danton auto¬ 
mobile is remembered by 86 per cent of 84 subjeots, the trade¬ 
name in the "solution” advertisement by 71 per cent of 86 
subjects, a difference of 15 per cent in favor of the “want” 
advertisement. 

‘ No Bigm^oanoe should bo attached to the data Irom the ten addi¬ 
tional advertisements. They were selected at random and inserted 
merely for the purpose of enforcing a "weeding out" process in the 
case of the twenty other advertisemonta. 
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Columns 1 and 6 present the data from the Recall Test. 
This test was not used in experiment IV, so that the data are 
based on 56 individuals, not 170. Columns 2 and 7 present the 
data from the Controlled Association Test. Columns 3 and 8 
give the results of the llecognition Test when only correct 
recognitions are considered j columns 4 and 9 when incorrect 
are subtracted from correct recognitions. 

If the efficiency of the "solution” advertisements is expressed 
as 100 the "want” advertisements are 26 per cent superior, 
as based on the recall test; 11 per cent as based on the associa¬ 
tion teat; 5 per cent as based on the recognition test (correct 
recognitions alone considered); and 8 per cent superior, as 
based on the recognition test where correct and incorrect 
recognitions are both considered. A final summary gives 9 
per cent superiority of the "want” advertisements. 

It is quite pos.sible that others may not agree with us as to 
the classification of these forty advertisements. It may be that 
some of these advertisements are not good examples of "want” 
or "solution” advertisements, or so poorly worded as not to 
be interesting. It is even more likely that some of the wants 
that are appealed to in the “want” advertisements are common 
to older people but not particularly potent among college stu¬ 
dents. This may be the explanation as to why the "want” 
Satinette Enamel advertisement (S-W) was remembered by 
fewer persona than the "solution” advertisement (8-S). 

Table 3 presents summoiies of the four tests in experiments 
I to IV expressed in the form of ratios. (Table 2 presents the 
data from experiments III and IV combined.) Thus in the 
case of the Recall Test the “want” advertisements were found 
to be 8 per cent superior to the "solution” advertisements in 
experiment I, 10 per cent superior in experiment II and 26 
per cent superior in experiment III. The average is 16 per cent 
when the three percentages are weighted according to the 
number of subjects in each experiment. 

The suvunary of all tests in the four experiments gives a ratio 
of 111 to 100 in favor of the “want'* advertisements. 

Experiment I was a preliminary try-out. After experiment 
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TABIJ3 3 

Showing the auferioriUj of *W»t” adverlisemenls to "sohuion" cdvcr- 
lisemetits expressed in the form of Tuiios 


The roaultfl of tho three tenta in the four c.xperimcnta are presented;, 
also n, general Bummary.’*' 
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* Tho A,D. oftlic difference of 0 per cent in tho Controlled AsBOoiation 
Test, Experiment III is 7.0. Tho 6 per cent (Uffcronce is occorclinaly 
0.56 times its A.D. Tho A.D. of the difTerciicc of 13.2 per cent in tUo 
Association Test, Experiment IV is 5.6. The 13.2 per cert is accordingly 
2,4 times its A.D. The A.D. of the diiToroneo of 10.8 per cent in the 
Association test, Experiments III and IV combined (see table 2) is 
4,6. The 10.8 is accordingly 2.3 times its A.D. On this basis the (inal 
difference of 11 pci cent summarizing 14 tesla must be judged n signiih 
cant difference. 

The amount of the average deviations of the avonigea is affected 
primarily by the number of aiibjccts and whether the udvertiscinenta 
are nil very well or poorly remembered on the one hand or rememberod 
about half of tho time on the other hand. (The A.D. of the Average 
would be much smaller if the advertisements wore rcmemborctl by 
90 per cent or 10 per cent of tho subjects than if by 50 per 
cent of the subjects,) As advertisements wore selected so ns to 
include the whale range from well to poorly remembered the A.D, 
has been in n sense deliberately made large. The ratio of the 
difference to tho A.D, of tho difference, in addition to tlio above 
factors, is dependent upon the dilTeroiicc between "want'' and "solu¬ 
tion” advertisements. Here again the deliberate intention of the 
experimentora was not to use advei-tisementa in which these elements 
were clearly distinguished but rather advertisementB in which these 
elements were present, one being empluaizcd more than the other. 
It seems therefore that tho consistency with wliioh "want" udvortisc- 
ments arc found superior to "aolution" advcrtiseincnta is a more reliable 
index of the significance of the final difference of 11 per cent than that to 
be obtained by statistical expressions of variability. 
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II was performed several of the advertisements were materially 
revised and fully half of the remainder were revised slightly- 
It is believed that the data in table 2 are accordingly more 
reliable than those of table 3, but for comparison both are 
presented. Whethor "want” advertisoments are 9 or 11 per 
cent superior to "solution” advertisements is immaterial. The 
significant point is that they arc about 10 per cent superior 
when measured in terms of the memorability of the tmde-name. 

Any change in advertising is decidedly worthwhile that will 
increase the number of those who remember an advertised 
trade-name. This is poi-ticularly true if the more efficient 
advertising not only increases the memorability of the trade¬ 
name but at the .same time is primarily designed to arouse a 
desire for the goods. 

Adverlisemcnts arc noticed and remembered to the extent that they 
appeal to existing interests 

A measure of the extent to which each of the twenty com- 
modilies was noticed and remembered is given in column 1 
of table 4, Tiro percentages in this column arc averages of 
columns fi and 10 of table 2, i.c., the averages of the pairs of 
“want" and “solution" advertisements. Thus 79 per cent 
remember “Dantoii Aiiiomobile” while only 30 per cent re¬ 
member “Uayite Auto ICnamel." 

Wliy is an auto trade-name remembered by more than twice 
as many persons as an auto enamel trade-name? The writers 
contend that this is the case, other things being equal, because 
an auto is of far more interest to young people than is an auto 
enamel. Our whole thesis is that people buy what they want, 
or have been made to want, they pay attention to and remember 
what they arc interested in, and without interest and desire 
there is minimal attention or memory. 

Experiment V was devised to throw some light on this point. 
Ninety-four college men and women were asked to arrange the- 
twenty commoditic.s (no trade-names were supplied) in order 
of merit according ns they would buy them, on the supposition 
that they had more than enough cash to buy nil of the twenty. 
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The order of merit from this experiment is given in column 
3 of table 4. In column 2 is given the oi-der of merit of the data 


TABTJ3 4 

Showing Ihc exlenl to which iht memorji oj Irade-nomcs is injlmnced by 
dsaire for Iko commoditu* 
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* The item Tru-flex Bed Spring ia omitted from this table because 
■by error hosiery was substituted in Experiment V. 


in column 1. The correlation between columns 2 and 3 .ia 
0.61. 

Only in the case of no. 16, Thovo-bred Dog Biscuit, is there 
Rny striking disagTeemont in the two orders of merit. This 
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exception really provea the rule. In experiment V the subjects 
were given only the two words "dog-biaeuit.” Most naturally 
they would rate it very low. If the item had been "food for 
your clog,” the rating would undoubtedly have been different. 
When the advertificmcntfl were before the aubjocta, the idea 
"dog” was more prominent in their minds than that of "dog- 
biscuit.” The subjects i-cspondcd to the adverfciaement in 
terms of their interest in dogs. If this item is disregarded the 
two orders of mei'it are obtained that appear in columns 4 
and 5. The correlation in this case is 0.79. 

Other things being equal, a person notices, reads and xe- 
members tlioau iidvcrtisoinents which deal with his desires. 
If he doe.s not want a coininodity ho usually does not see the 
advertisement at all. It is usclcsa to attempt to arouse in¬ 
terest; one must start with an already existing interest and 
build on it. 

Actually a packing concern sells "dead cow.” There is no 
interest in that and if so nrlvcrtised there would be no sale. 
"Canned meat” is of more interest and Jnost advertising has 
been on this basis, But women today are still more interested 
in "leisui'o time,” time to play bridge, go to the movies, play 
with their children, etc. One advertiser is now selling '’dead 
cow" by emphasizing "leisure time.” Here is an example of 
the proper utilization of existing interests. By causing a 
woman to realize that time consumed in cooking meat could be 
saved by buying canned meat, a greater interest ia attached to 
the canned meat than can be stimulated by any discussion of 
the qualities of tlie meat itself. 

•SUMMARY 

1. It is maintained that there are two major objectives in 
advertiaing: first, to make a reader want, and second, to give a 
solution to show how his desire may be adequately satisfied by 
means of the advertmer's commodity. 

Nearly all those writing on ndvei'tising copy have distin¬ 
guished two general typc.H of mlvertieeincnta, or at least twO' 
general types of copy. Tlioae liave l>eeii described in a variety 
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of waya, such as: human-interest vs. reason-why, short-circuit 
V8. long-circuit, suggestion vs. argumontation copy. It is 
maintained that these ckssifications arc inadequate. The 
two major objectives arc: to arouse ft. want and to present a 
solution. 

2. The basis of iatereafc and the chief factor in memory is 
desire. It has been shown that the order in which trade-names 
are remembered is substantially the same order in which people 
are desirous of buying the commodity. One's interests cause 
one to read the adverfcisementa that appeal to these interests 
and to remember the solutions to these desires, namely the 
trade-names. 

3. Of the factors that strengthen a bond in learning the so- 
called factor of "effect” has not yet received its proper recog¬ 
nition, as contrasted with the emphasis given to "repetition," 
"intensity" and the like. 

In this experiment the "want” advertisements contained 
fewer repetitiona of the trade-name and less space devoted to 
desevibiug the trade-name than the “solution" advertisements 
yet the "want" adveftisemeuta produced greater memorability 
of the trade-name. 

4. The most efficient odvertisemKits, other things being 
•equal, are those that arouse a want for the commodity, even 
when the efficiency is measured not in terms of desire to buy, 
but in terms of the memorability of the trade-name. 

This conclusion should not, however, be carried to an extreme. 
Not only must prospective buyers be made to want but they 
also must be convinced that the advertised commodity will be 
an adequate solution to their wants. Arousal of wants and 
.satisfaction of those wants are the first and third steps in the 
whole process. But the intermediate step of convincing the 
prospect that the advertised solution will satisfy hia wants must 
be present also. 



PHENOMENAL MEMORIZING AS A "SPECIAL 
ABILITY” 


HAROLD ELLIS JONES 
Columbia UniveTsily 

Theories of behavioral constitution have sometimes assumed 
the existence of special capacities in complex traits: peaks of 
talent rising conspicuously above an individual's general ability- 
level. This doctrine finds a common expression in the belief 
that the feeble-minded tend to show a high development of 
"memory"—a-widespread popular view, which has considerable 
support in psychological literature. Restated in temis of the 
distribution curve, the theory implies that individuals in the 
lowest percentiles in general ability may be found in the highest 
percentiles in the ability to memorize and retain simple ma¬ 
terial. We have, for etample, the following statement by 
William James (1): "Imbeciles sometimes have extraordinary 
desultoiy memory .... tlie mem organic retentiveness of a 
man need bear no definite relation to his other mental powers." 

Tredgold (2) observes: "In a considerable proportion of 
idiot-savants the gift is one of memory in some form or other, 
and of this many interesting and remarkable examples have 
been cited." 

See also Forbes Winslow (3); "Idiots have exhibited the 
faculty of retention to a remarlcable extent, and men of very 
limited and circumscribed poWCTs of reasoning and of most 
defective judgment have had memories distinguished for their 
tenacity." 

Similar references are frequently found, to “imbeciles with 
unusually tenacious memories," Ireland (4); to "remarkable 
memory for places exhibited in certain idiots of low mental 
capacity," Gricsinger (5); or to “idiotsfound to possess a special 
faculty of storing in their brains .... masses of figures like 
railway time tables and budget statistics," Lancet (6). 
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Malting allowance for the non-specific use of the terms 
idiot and imbecilcj it is nevertheless apparent that many 
writers during the past few decades have agreed with Winslow 
in the opinion that "great vigor of memory is often conjoined 
with a low order of intelligence.” 

If we turned to the actual case records, we find very little 
beyond a repetition of the claims already stated, reinforced by 
anecdotes that are entertaining but not always persunsive. 
Tredgold cites the case of a patient in the Earlswood Asylum, 
who made a specialty of biographical history, "It 13 only 
necessai’y to mention to him the name of any prominent per¬ 
sonage, in early or ancient history, and out there flows in a 
steady unhesitating skeam a full account of his birth, life and 
death. His knowledge has been acquired by poring over bio¬ 
graphical details in such books as were available. ” 

Barr (9) in connection with the problem of eoholalia, gives 
the following report of an inmate of his institution: 

K, M, M,, idio-imbecilc, white, male, epileptic, aged twenty-two 
years. Healthy up to the age of sixteen months. He began to talk with 
the ease of a normal child, but eorly dCTelopcd a habit of peculiar 

repetition.Plia precocious memory just at this period, eouplcd 

with these abnormal repetitions, first attracted the attention of those 

about him as evidcncitig Homething wrong.Tlis memory is 

indeed phenomenal. He recalls not only the viaita of hia parents and 
otlier incidents occurring during the year, but also the names of hoys 
and attendants he has neither seen nor heard of for years, and he will sit 

talking to himself of them.He catches readily both words and 

musio of all the popular songs at first hearing, repeating the words 
almost verbatim. 

Barr appeared to consider that he was dealing with a case of 
extraordinary capacity for both immediate and delayed mem- 
017 . It is not clear, however, that the patient's echolalia 
involved an unusual degree of memory span; his memory for 
past events, to the extent that it was exceptional, could very 
likely be explained in terms of exceptional repetition and 
exercise. Institutional reports by physicians are often vaguely 
descriptive; “phenomenal” may mean phenomenal for the 
whole population, or merely phenomenal for the sampling of 
feeble-minded. 
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A characteriatic case ia reported in Lancet (6) for June 5, 
1909. 

At a recent meeting of the Society for Psychiatry and Neurology, Dr. 
Witzmann showed a man aged twenty yenra, who possessed an extra¬ 
ordinary ipoinory for certain of the data recorded in calendars. This 
individual, who was, moreover, an inmate of an asylum for the feeble¬ 
minded, could with the utmost readineaH tell what day of the week it had 
been or would be on any given day of the month from the year lOOO to 
the year 2000. Although he has devoted much attention to the case, 
Dr. Witzmann has not yet succeeded in finding out by what means the 
young man has acquired this faculty. 

It is safe to say that he acquired the "faculty" by noimal 
processes of learning, and it may well be that in this as in the 
preceding cases the peiformance is due not to skill nor special 
capacity in memorizing, but to patience in memorizing, aided 
perhaps by mnemonic devices which any school child could 
use. 

Dr. Witzmann's subject is similar to one reported by Byrd 
(8), a feeble-minded negro who could name the day of the week 
on which any day would fall from 1900 to 1924; he had a special 
interest in railroads, which led him to memorize locomotive 
engine numbers and the names of stations on railway routes. 
In the Stanford Revision his basic was 4 years, with an M,A. 
of between 8 and 9. His auditory digit span was 5. Asked to 
explain his memory for dates, he declared that this information 
came to him in a mysterious way (I), he did not know exactly 
how. From a notebook which he carried with him, however, 
it was obvious that he had acquired his information by a proc¬ 
ess of tedious memorizing. No explanation was advanced for 
the origin of his interest in these matters. 

During the past twenty years the work of numerous investi¬ 
gators has shown a positive correlation between intelligence and 
the scores obtained on memory tests, Burt, Brown, Simpson, 
Wyatt, Gates, Starch, Jones, Lee and others report coefficients 
ranging from 0.30 to 0.90, with a central tendency of about 0.50. 
(This is based on 27 coiTclations, and is almost certainly too 
low, owing to errors of measurement in the earlier studies, some 
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of which employed an iingatisffictory technique for clctcnnining 
iutelligence, and some of which used too short a series of mem¬ 
ory tests,) With a correlation of 0.50 or higlier, the chances are 
extremely small that an individual falliuR 3 P.E. or more below 
the mean in intelligence will fall 3 P.E. or more above the mean 
in memorizing ability; a condition called for in the theory of the 
rnemoiy idiot-savant. The reputed frequency of these idiots 
savants (Tredgold) may be an incorrect estimate through (a) 
inaccurate diagnosis of fccble-mijidedncss, {h) gross exaggera¬ 
tion of memorizing ability, due to failure to make objective 
tests of memory and retention or (c) confusion of ability factors 
with factors of interest and drive, 

TOE CASE OF 1C. 

The writer sought to avoid these en'ovs in studying the 
case of K.j a phenomenal memorizer with a wide ''piofessioiial" 
reputation, IC. olaiined to have a ready command of the 
following assortments of facts: 

1. The population, by the 1920 censua, of every town and city in the 
United States over 5000. (He had previously learned tlio population of 
all lowna over 2000, by the 1910 ceiiaiia, but tliia obfioleto infni’maiioti lie 
waa now '“trying to lorget.") 

2- The namcfl, the number of roomB, aiuf the location of about 2WiJ 
loading liotels in the United Staten. 

3. The county seats of ftll counties in the United States. 

4. The populations of 1800 leading foyeign citioB. 

5 . The distances of all cities in tliia country from New York and from 
Chicago, and also the distance froin each city or town to the largest city 
in itsstato. 

0. Statistics concerning 3000mount(Lias and rivers. 

7. The dates and essential facts connected with over 2000 leading 
inventions and discoveriea, 

In addition, he professed to have acquired a vast stock of 
"unclassified’' facts from geography and history. 

Tests in all of these fields showed that his claims were sub¬ 
stantially correct. In giving the population of a random sam¬ 
pling of 50 cities from 5000 to 200,000 inhalhtants, he i-ccited 
250 figures. Only 14 digits were incorrect or in the wrong 
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order, his accuracy score beiag 95 per cent. In the case of the 
larger cities errors were rarely made; the median reaction time 
was 1.4 seconds, nearly as fast os his time in free association. 
For cities and towns under 20,000 population, the median reac¬ 
tion time was 2.9 seconds, with an obviously much reduced 
automaticity of response. 

It was found moreover that K. had learned hia aasociationa 
both ways (deliberately, of course, and not incidentally). The 
folloiving is a sample record made in a test before a class: 

Q. 74,684 

A. San Diego, Cal. 

Q. 83,252 

A. Savannah, Ga. 

Q. 8,481 

A. Conshocton, Pa. 

Q. 25,730 

yl, Saakatebevan, Can. 

Q. 176,467 

yt. Lima, Pern. 

There were no errors, and the reaction times ranged from 0.8 
to 3.2 seconds. Backward associations were found in all of 
the classifications of facts that he had acquired. An hour's 
examination could sample not more than from 2 to 4 per cent 
of the total array of statistical information that he had avail¬ 
able for direct recall. The strildng tiling in this record is not 
the gross number of known facts (doubtless equalled or sur¬ 
passed by the average well-infonned person) but the nature of 
the facts and the manner in which they are organis^ed. The 
items in K.'s equipment are of so disci-ete and "bookish” a 
character that they possess a minimum of transfer value. In 
learning them, and in later rehearaal, it is necessary to give 
specific drill to each item; one would suppose that very little 
logical assembling is possible. In the course of years, however, 
K. has acquired so many associations with combinations of 
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digits, that it ia difTicalt to give him a number which he cannot 
analyze into a familiar sequence. Thus he is able to loam 
numbers in terms of suggested and symbolized earlier memories. 
When given the number 4836179621 he studied it for S5 seconds, 
and gave a recall without error after a d-hour interval. He 
describes his method as follows: 

Wlien I saw this number I read it as 4,831>|17U,02I. i. remembered 
4 because of the 4th of July. 83G I j«at liad to memorize) without any 
help, but if [ were doing it again it would probably occur to me that 830 
wna the Chinese population ol the state of Texas in 1910, and then I 
couldn't forget it, 179 is easy to rentember because that is the number 
of miles from New York to Harrisburg, and 621 is the number of a, house 
I know of in Denver, Colorado. 

By these linlcxtgcs he was able to reduce the number from 10 
to 4 units; I found that he was equally facile in attaching mean¬ 
ings to other number sequences. In some instances, if no 
associations were available, ho would modify the number 
slightly and 10016011)61 the modification. Thus, 30249385274 
was divided into 30,249,335,274 and promptly assigned the 
following ossociations: 

30 is the number of days in o month. 240—if Ih.'it wern 140 it would be 
the distance from Chicago to Peoria, Illinois. 385—1 once paid 83.85 
railroad fare going from Cheyenne, Wyoming to U'hoathviids, Wyoming, 
274—1 can remember that by putting a6 in front of it for the time being; 
G274 is the seating capacity of the Hippodrome. 

Such complications must tend to increase interference effects, 
which in any case would be expected to be large, due to the 
frequent similarity and overlapping of number series, 

I can rnemotiae things beat when I bbb them on paper, and beat of all 
when I Write them down. Anything new I usually like to write three or 
four times so as to be sure not to forget it. About once n year I try to 
brush up everything I know, and go over all the facts in my notebooks. 

It would require nearly a week of full working days to give 
each connection a single recall. In his daily occupation as a 
sideshow performer, a csTtnin proportion of his facts are greatly 
overlearned. Others, however, may perhaps never be exercised 
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on the demonstration platform, and must be subject to a sys¬ 
tematic rehearsal if they are to be retained. 

K. was given four interviews of from two to three hours each, 
with measurements of specific memory abilities, a test of general 
intelligence, end a detailed inquiry into the early history of his 
obsession for facts. 


Intelligence test resvlts 

With a chronological age of 38, K. obtained a mental age of 
11 years 10 months in the Stanford Revision, with an I.Q. of 
0.74 (0.79 on tho 15-year hypothesis.) Cooperation was 
excellent. All of the tests were passed at the 9-year level, and 
none at year LG. His vocabulary (68 words) was superior to his 
other abilities, as might be expected from the fact that since 
1911 he has been connected with ©chibits, and hag been en¬ 
couraged to develop a verbose platfoiin manner. He was 
unable to pass the memory for designs at 10 years, nor the 
digits vsvevsed, fables, nor dissected sentences at 12 years. 
The following typically inadequate responses may be quoted, 
from the fable interpretations: 

The Fox and llie Crm; "In tha first place, there v/tis deception there, 
Both deception and scl68hnefi8, that was the motive." 

The Milkmaid and her Plans: "It tenches ua aome leeson to profit 
by. She apilb the milk on the old dreaa. But what waa aho worrying 
about? She could get some mote milk soon, end then she could buy a 
new dresg." 

He was unable to grasp verbal material except in small units; 
in such a test as the Problems of Fact, each sentence had to be 
read twice before he could comprehend the situation; his reac¬ 
tions to this test (i4-year level) Were similar to those commonly 
obtained from 12-year-old children. An attempt to give tho 
Army Alpha was abandoned because of his confusion in taking 
directions. 
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i?eswl{s on tesla 0 / memorizinff ability 

1. Digit span, auditory presentation {one per second). Six 
digits were repeated correctly od three successive trials, 
Three trials with 7 digits resulted in unifonn failure. Six 
digits are placed by Teiwan at the 10-year level. 

2. Paired associates, visual presentation. A tG,st wiiiS used 
comprising 24 paired associates, tfllcen from the Kent-Uosanof¥ 
frequency tables, and including equal nunihers of associates 
of high, medium, low and “unique” frequency, In each case 
the S and R tcims are common, words of one or two syllables, 
The score in an immediate recall (with visual pre,scntation of the 
stimulus word) was 33 per cent. In the writer's standardiza¬ 
tion of this test on college students, tlie median score for 
immediate recall is 74 per cent. 

3. Logical mcniory, auditory presenluiion. The Marble 
Statue test (7) was give»\ and scored by the method of retained 
members. K. obtained a score of 34, which corresponds to the 
norm for male 12-year-old8 (34.7, 15(> coses) and is approxi¬ 
mately 1 P.E. below the average for adults (Pyle's norma). 

It appears from this evidence that IC.'s capacity for verbal 
learning (as measured by immediate recall for memorizing 
confined to a standard period) is inferior to tJic adult norms, 
and is in fact close to the level achieved in his teat of general 
intelligence. We are not then confronted with the task of 
explaining a high memory ability coupled with a dull intelli¬ 
gence, but rather with the analysis of the drive which has led a 
person with inferior general capacities (as inferior in his special 
field of memorizing as in other functions) to devote his life to 
pseudo-intellectual activity. 

Personal history 

Certain facts of K.'s early history are suggestive. His social 
maturing was slow, and he appears to have had difficulty 
making ordinary adjustments in school, not only because of 
his retarded mentality, but also on account of a speech im¬ 
pediment and a markedly effeminate manner. 
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I clidti t plfty with the boya when I wfla stnall. I played with the girls. 
Tlic boys wore too rough. I didn’t like outdoor games, but mostly pre¬ 
ferred to stay at home and look at railroad maps, and figure out places to 
go on the map, and the names of towns I could go to, 

He developed a passion for measuring and counting. 

One month I counted the number of bites of food I took, and it wna 
9,510 bites. I counted the number of steps doing chores around the 
house, and the number of steps from our door-atep to the post-olfice 
four miles away. I bought a yardstick and measured how far it was to a 
spring in the woods, and it was 223 yards. 

These exhaustive scientific inquiries were rewarded by a notice 
in the local newspaper. Isolated from ordinary social contacts, 
he lived in a fantasy world of numbers. 

K. received much encouragement from his mother, who re- 
gorded herself as possessing unusual memory abilities, and 
liked to think of the son as following in her footsteps. It is 
difficult to estimate to what extent K.’s later interests were 
determined by a mother identification. He volunteered: 

I used to like to sit in a rooking chair the way my mother did; I liked 
to play with dolls and dishes, and help around the house. My mother 
always taught me to be quiet and refined and to have nice manners, and 
I’ve always tried to be just the way she taught me. 

His pious effeminacy was carried to the point of using the giilB' 
toilet in school, a practice permitted by the teacher until he 
reached the age of fifteen. 

K. left school when seventeen years old, being unable to pass 
beyond the seventh grade; in spite of his alleged prowess in 
memory, he was inferior in school work and, as now, generally 
deficient in social and practical information. His career as 
a “memory artist” began a few years later, when he was 
promised an engagement in a vaudeville circuit if be would 
meinoi'iKe the 1910 ceiuius for towns over 2000 in population; 
he claims to have accomplished this feat in about three weeks, 
working from six to eight hours a day. Since then he has 
gradually added new systems of data to his professional equip¬ 
ment; he hag compiled a handbook of 130 pages, and is now at 
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work on a larger compendium. Steeped in. scholarship and 
dripping ■with facts, he is under a compulsion to talk shop at 
eveiy opportunity. When on. tour, liia letters read like an 
abstract from the World Almanac; no .statiaticnl morsel is too 
slight to be mentioned. 

Probably bccauae of acnsitivenca.^ to the fact of undcrdcvclop- 
mentj he refused to submit to a physical examination. His preS' 
ent appearance is fairly typically eunuchoid, undersized, with a 
high-pitched voice, liyper-extensiblc wrists, scanty beard, wide 
hips, and a suggestion of eunuchoid fnt distribution. 'He was 
late in entering puberty, and states that lie had no knowledge 
of the facts of sex before the age of seventeen (an item which I 
find entirely credible). Ho frequently recurs to his boyhood 
dependence on his mother, and to the fact tlmt he has always 
suffered from the ridicule and pmctical jokes of male associates. 
An obvious inference is that his interest in memoriziDg has in 
large part served as a compensation for nn inferiority reaction. 
His platform performances have taken on a ritual character, 
with a clear exhibitionistic coloring; under tlie influence of his 
advertising posters, lie has begun to regard himself as a genius, 

The salient features of the case arc: (1) Gonadal inferiority: 
eunuchoid constitution; (2) intellectual and social inferiority; 
(3) extraordinary memorizing as a mechanism of (a) direct 
compensatory adjustment and (6) mother identificatidn. 

It is suggested that future reports on special proficiencies in 
complex traits be accompanied by objective records of the 
traits in question, ond a developmental history. If the con¬ 
cepts "idiot-savant" and "genius” are worth preserving, it may 
be that the first will come to bear the same relation to mental 
defect that the second bears to mental superiority; the differ¬ 
ences at each level being statable not in terais of general or 
special capacity, but in terms of an atypioally focalized habit 
system. Tlie weight of evidence remams in favor of Thorn¬ 
dike’s canon (10): "In original nature, the rule is correlation, 
not compensation." Compensating trails, when shown to 
occur, should always bo considered in the light of genetic 
analysis. 
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TABLE OF STANDARD ERRORS AND PROBABLE 
ERRORS OF PERCENTAGES FOR VARYING 
NUMBERS OF CASES' 

HAROLD A. EDGERTON and DONALD G. PATERSON 
The VniveTsily of Minnesota, Minneapolis Minnesota 

This Uble was evolved to meet tlie iimiiediate I'escarch needs 
of oui‘ staff at the University of Minnesota. It has already 
demonstrated its serviceability during the past yeai’j having 
aided graduate students and instructors in carrying out three 
extensive pieces of research. The computational work in 
these researches would have been nearly prohibitive had this 
table not been available; hence we arc certain that this labor 
saving table will be welcomed by workers dealing with material 
involving the standard errora or probable errors of ircrcentages. 

DfjHiVATiON OP TAnnr: 

The formula as given by Yule for the standard error of a 
proportion is; 



where p equals the pa-centage or proportion, q equals the 
difference between p and 1.00, and n equals the number of 
cases,^ Since p always varies between 0.0 and 1,00 and q 
always varies l^etween the same limits, and since the products 

'Edgerton is responsible fop the actual development of this table 
following out the auggeation of Paterson. Both authors are responsible 
for the accompanying descriptive material. 

^G, Udney Yule: An Introduction to the Theory of Sbatistica, p. 
357, formula (2), J. B. Lippincott, 1024. 
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of pf/ can be determined in advance for all the possible vai-ying 
combinations from 0.01 and 0.99 to 0.50 and 0.50, we are able 
to draw np the table in such a way as to show the square roots of 
any of these combinations divided by varying numbera of cases. 
Across the to]) of the table (at the head of each column) are 
to be found all of the possible values of p. In the first column 
of the table arc given various values of Cp ranging fiom 0.100 
or 10 per cent (where op ia a maximum for a percentage of 50 
based on 25 cases) to 0.001 or 0.1 per cent (where is a mini¬ 
mum for a percentage of 60 based on one million cases). These 
cTp values vary from 0.001 to 0.100 by successive steps of 
0,001 iiiteiwals; hence there are one hundred o-p values. 

The main body of the table, showing varying numbera of 
cases, was built up from the various combinations of pq and the 
varying values of a-p shown in the first column of the table. 
Twenty-five coses were ai’bitrarily taken as the minimum 
number, since proportions based on any smaller number would 
be of very doubtful validity. The upper limit of cases is one 
million, which was fixed by the requirement of showing a 
standard error os small as 0.001 for a percentage of 50. These 
various limits should meet the needs of most psychological 
studies involving the computation of standard errors of per¬ 
centages. 

To facilitate calculations involving the standard error of 
the difference between percentages we have included in the 
second column of the table the squares of the o-p values. The 
conver.sion of those o-p values and their squares into PE values 
and their squares was also computed and entered in the last two 
columns of each page in order that the significance of the 
difference between percentages could as readily be determined 
on the basis of probable errors os on the basis of standard 
errors, This conversion for PEp was made by multiplying 
the various o-p values by 0.0745 carrying the product to four 
decimal places, Those four place products were then squared 
to give values to the eighth decimal place. The PEp 

values in the tabic are printed only to tlie third decimal place 
and the PE*p values in the table are printed only to the sixth 
decimal place. 
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390 HAROLD A. EDGERTON AND DONALD Q. PATERSON 
USE OP THE TABLE 

Problem: To determine the Op, PEp and PE^p in the 
case where 17 out of 34 cases reacted in a certain way. The 
percentage is 50 per cent and the number of cases is 34. Look 
at the first entry in the horizontal row at the top of the table, 
i.e., 50-50 per cent. Then look down the column under that 
entry until 34, the number of cases, is found. (lu. case the 
exact n is not given in the table, use the n next higher). Then 
reading to the left the ap value is found to be 0.086, and its 
square to be 0.007396. In the 1 ast column reading to the right is 
found a PEp value of D.058 and a PE^p value of 0.003364. Ex¬ 
pressing these values in percentages rather than in decimals the 
following statement may be made. The standard error of 50 
per cent, where the ruimber of case.? is 34, is 8.6 per cent, the 
square of the standard error is 65.61 per cent, the probable 
error is 5.8 per cent and the square of the probable error is 
33,64 per cent. These values can then be used in determining 
the statistical significonce of the difference between this per¬ 
centage based on 34 cases and any other percentage based on 
any number of cases. 

Problem; To determine the significance of the difference 
between two percentages (pi and 7 ) 2 ) the first showing 50 per 
cent of a group of 34 reacting in a certain way and the second 
showing 42 per cent of a group of 73 oases reacting in the same 
way. We have our Pp and values for the first group as 
shown above (i.e., 0.086 and 0.007396). The value for the 
second group ia obtained by looking across the top of the table 
to the ninth column (42-68%), looking down that column and 
locating 73 (the number of cases), and then, looldng across to 
the left to the first column and finding the o-p^ which ia 0.058, 
its square being 0.003364. 

The formula® for determining the standard error of the 
difference ia: 


tf’djn. = 'n/o’pi' + ffpi’ 


®G, V. Yvilc: An Introduction to tlie Theory of Statistics, 1024, 
p. 260, formula (0). 
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Substituting our obtained values in the above formula -vve 
have: 


fftiin. = Vo.OOTaOO + 0.003304 = Vo,010760 = 0.103 

This value of 0.103 can then be related to the difference ivhich 
was 0.080, to show the ratio of the obtained difference to the 
standard error of the difference. In this case the difference is 
found not to be statistically significant since it is srnaller than 
the standard error of the difference. 

It is obvious that if the for mula for the p robable error of 
the clifferenco, i.e., PE,iin. = VPE^p, + PE^p„ is used one need 
only refer to the last two columns of tlie table and substitute 
these PE,| values in a similar manner. 



A CORRIilCTION 


Attention of eabscribcra find renders of the Jouiinal of Applikd 
Psychology is called to a regrettable and aerious error inndo in the 
September issue for 1925, page 222, In order to correct this wo arc re¬ 
printing Table 1 of the article by Miss Constance T, Dowd and Dr, Ada 
Hart AiUtt on “Relative Effects of Piny and Gymnaatics,” 


TABLE 1 

Difference in averngc gains of exparimenlal and control groups* 



AVERAQE CAIN 

DlfFEn- 

ENCK 

P.H, 

DIF-PEII- 
ENCB IhT 
r.v,, 
UNITS 

Forni«l 

flym- 

noBlio 

Gioup 

Rupor- 

viflei) 

Piny 

Group 

Cancellation. 

7.88 


-0.17 

1.27 

-0.14 

Card Sorting. 

MM 

4,70 


1,42 

-0.20 

Tapping, right .•:. 

9,33 


1,27 

3,24 

0,39 

Tapping, left . 

1,22 

6,16 

-4,04 

3.09 

-1.24 

Weight Lifting. 




2.72 

-0.97 

Palancc Line. 


1,36 

-1.30 

0.77 

-1.88 

Bean Bags. 

-3,22 



1.86 

2,18 

Hopping. 

0,61 

HdEd 


0.72 

0.23 

Target . 

2.1)1 

3,05 


1.20 

-0.09 

Vital Capacity. 

4,11 

2.41 

1,70 

2.21 

0,77 

Hand Grip, right. 

2,89 

6,47 

-2.58 

1,76 

, -1.46 

Hand Grip, left. 

0.61 

2.41 

-1.80 

1.37 

-1.31 

Baseball Throw. 

-63,88 


-74,90 

40.40 

-1,85 

Basket Ball Throw . 

-0.11 

liSIni 

-22,87 

16,36 

-1.49 

Dash,.... 




0.13 

-0.61 

Hop, Step and Jump. 

17.50 

10.26 

7.24 

4.65 

1.55 

High Jump. 

3.94 

3,35 

0.59 

0.77 

0.76 

Running Broad Jump. 


22.94 

-2.28 

2.40 

-0,01 

Standing Broad Jump. 

1 2.61 

m 


1,04 

0,81 
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NOTES AND NEWS 

Dr, Gordon VI, Allport (Harvard) has beon appointed Aasiatant 
profesaor of Paycliology in Dartmouth College. 

Prof, Mark May who has been ou leave for research on character 
teating nl Columbia will return to Syracuse Dnivergity in the fall of 
1027 to engage in reaearch work on personnel problema and adminis¬ 
tration . 

Prof. P, H. Allport ofSyrncuec University tepoita survey of student 
opinion upon 75 items of college life. Results are now being compiled 
from 4250 caaes. The reaction scale in form and content ig largely 
psychological, Ilcaults promise some application to political psychol¬ 
ogy. Scales for measuring personality traits arc beingdeviaedby Profs. 
G. W, and F.H, Allport. 

Director Emily Burr, Vocational Adjustment Bureau, 336 E. 19th 
Street, New Vork, reports |>crsonncl as follows: Alice Desgey and Mona 
Jacobs, Plnocmont Counselors; Katherine Treat, Research Worker; 
Edna Unger, Industrial Expert; Ella Poux, Director of Workshop for 
Neurotic and Paycliopathic Girls. An “Industrial Calendar” is the re¬ 
sult of the most rccont rcscorch. 

Prof. William M, Drown, Washington & Lee University, Lexington, 
Va,, is serving as Psychological Examiner and Vocational Advisor and 
ia algo head of tl\o Department of Psychology. Woltcr A, Plick is Aa- 
eistant Professor of Psychology. 

Dr. Elsio 0. Bregman of the Psychological Corporation will publish 
shortly a comparative study of character traits in women secretaries, 
chemists, lawyers, statisticians and department atoro workers for the 
Bureau of Vocational Information, N. Y. 

Prof. Mary Stuart, Psychology, Durham University, England, 
delivered two lectures to the Summer School students, University of 
Colorado. 

Prof, L. W. Cole, University of Colorado, is the author of a new text 
book, “Factors of Human Psychology," already adopted by several 
colleges. 

3i)3 
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NOTES AND NEV/S 


Dr, George Van Neas Dearborn, Director^ laboratory of Medical 
Peychology, United Stalca Veterana' Hospital, KingaLriclge, N. Y., 
recently read a paper before the American Psychiatric Asgociation on 
a new method for clctormining intellectual regression in the psychotic 
and paychoneurotic as an aid to diagnosis and prognosis. It is reported 
that this is the only laboratory of its iJiul in tlie Veterans' Bureau. 

Dr, S. I. Franz, University of California, Southern Brnncli, reports 
the promotion oi Br.Ehenli.SuWivrin to the rank of asBiatantprolcaaor, 

Ur. Thotnaa K, Garth is director of three expeditions to the Indian 
reaervationa, Rosebud, Pine Ridge and Chilocco, made for the purpose 
of studying inteUigence, school aohievement and nuiaical talent. Mexi¬ 
cans of New Mexico have been tested in the same ways. 

Gladys M. Love has resigned from tlie Judge Baker Foundation, 
Boston, to become school psychologiat, Montclair, N. J. 

The atttff of this Foundation will soon pul)lish a Maniml of Mental 
Tests which will include many thovougli al.nndardizationa made possible 
l)y extensive cooperation, 

Ur, W, A. Brownell, formerly of the University of Illinoia, has been 
appointed Assistant Professor, University Division of Fducotion, 
Cornell University. He will give coursc.s in Psycliology to sLiidenta of 
hotel administration and do rc,scarcli in hotel personnel. 

Dr, G, H. Miles, Assistant Director of the National Institute of In- 
duatrial Psychology, London, is lecturing this Bxmimer at Columbia 
University on Industrial Psychology in England. Dr. Mary H. S, 
Hayes, Director of the Vocational Service for Juniors, Now York, is 
conducting a course in Columbia on the Technique of Counselling and 
placement. 

Dr, Carney Landia for two years National Resem-ch Fellow in the 
Biological Sciences (Psychology) haa been ap])ointed Assistant Pro¬ 
fessor of Psychology, Wesleyan University, Conn, During the present 
summer ho has been investigating akin resistance during sleep for the 
Simmons Fellowship at Mellon Institute for Industrial Research, Uni¬ 
versity of Pittsburgh. 

Prof. Franklin Fearing, Stanford, has been appointed Associate 
Professor of Paychology, Ohio Wcaloynn University, I^rof. Kute Gor¬ 
don, Univeiaity of California, Southern Branch, was lecturer at Stan¬ 
ford University during the summer quorter. 
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The Western Psychological Asaociation met at Mills College June 
18-19,1020. Prof.KateGordonwftaelectcdpresidcnt. ' 

"Mental Training for the Pre-School Age Child” by Lillien J, Martin 
and CInir do Gniohy has reached its second edition, 

The Catholic University of America, Washington, D, C,, announces 
the piihlicnlion of a new series of Monographs by Williams & Wilkins 
Co., Baltimore, Md. The new studies in Psychology and Psychiatry. 
No. 1, "Psychology of llcaaoning, ” by Miriam P. Dunn; No. 2, "Dia- 
Btatic Activity of the Blood Senim in Mental Disorders,’' by John W. 
Baubh. 

Dr. Deane B. Judd, Cornell, is now Munacll Reaearch Associate in 
Coioriniotry ot the National Bureau of Standards. Prof. E. P. T. 
Tyndoll is engaged during thia summer at the National Bureau of Stand¬ 
ards in a study of hue scnsilnlity as n function of saturation. The 
Munsoll Research Laboratory, Baltimore, is cooperating with the 
Bureau ot Standards in an investigation ol hue sensibility, chromo 
sensibility and colorimetric standards. 

Prof. Karl G. Miller, Psychology, University of Pennsylvania, has 
been appointed Director of Admissions; also Dr. Robert A. Brote- 
markle has boor appointed Personnel Ofliccr. 

Prof. Edward S. Robinson, Aasocintc Professor of Psychology, 
Univeraiby of Chicago, will serve at Yale in the same capocity during 
the first semester and at Harvard os Lecturer on Psychology during the 
second Bcmcater of next year. 

Dr. G, M. Runh, AsBOciate Professor of Psyohology and Education, 
University of Iowa, has accepted a professorship of Educational Pay- 
chalogy, Univeraity of California. He ia giving courscB during the pres¬ 
ent summer in Educational Psychology ot Chicago. 

Chiefly through the energy of Dr. Morton Prince, approximately one 
hundred thousand doUara for inatruotion and research in abnocmal and 
dynamic psychology lius l)ccn received by Horvard University. For 
the year 1020-27 ixe lins been appointed Associate Professor of Abnormal 
and Dynamic Psychology. His task will be to organize this new work 
in order to bring about fundamental acicntific research in abnormal 
psychology and in iiersoiiality, without any necessary relation to thera¬ 
peutics or other practical applications. 
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The Child Clinic, Loa Angeles, Cnlif., will have personnel as followa: 
B. Van Norman Emery, Director; Julia Mathews, PaycliolDgist; Edith 
M. Burleigh, Chief of Social Service; IlatUcc Heath, Marjorie Stauiter 
and Florence Gary, Psyohiotrio Social Workers. 

Dr, A, H. Suthorlnnd, since 1&17 Director of Research and Paycholo- 
giat for the Loa Angeles Public Schools, becomes Director of the Scar¬ 
borough Sclioola, Scarborough, N. Y., founded flndsui>pi>rtc(l by Frank 
A. Vnnderlii). While at Los Angelea Dr. Sutherland b\ult up a de¬ 
partment probably larger than any other similar department in this 
country. At Senrborongh he will gradually introduce the methods and 
organizatiou of work for normal and auper-bright children which have 
attracted such favorable attention in Los Angeles, For years he has 
demonstrated that children cannot only on the average progress faster 
but perhaps even raise llioir IQ'a by specially directed exercises. 

The School of Education, New York University, announces as full¬ 
time personnel Dra, Denson, Slciniior, West and Daisy Hobherington, 
tho first-named being chaimiao. For part-time, Drs. Mota Anderson, 
Alice Von Bauer, and J.C. Bell. 

Skidmore College announces that Intelligence, Emolionol and Voca¬ 
tional Tests are given to all students. 

Dean Seashore, Oraduatc College, Iowa, annoiiDccs that Dr. Oliver 
A. Ohmann, instructor in Buaineas Psychology for tho past two years 
has accepted an appointment at Wcatcro Reserve University. Dr. 
George Gallop (lown) will olTcr courses in the Psychology of ArJver- 
tieing and Personnel. Dr. Samuel T. Orton has almost ready a new 
unit for the investigation of reading disabilities of great theoietical 
and practical signifioancc. 

The Research Bureau, State Board of Control, St. Paul, Minn,, re¬ 
ports the appointment of Miss Gertrude Tartar formerly in charge of 
Psychological Clinic at the XJ, S. Vctcraua’ Hoapital, WakaaUau, Wia., 
as Mental Examiner of Research Bureau. Mias Charlotte Lowe, Mental 
Examiner, has completed an investigation of the iotelligencc and nncial 
background of unmarried mothers. 

During the aummor quarter tho University of Southern California 
had aa additional atalf members Dra. Guy M. Wluppls, Detroit, and 
John J. B. Morgan, NorthweaternUniveraity. 

Dr. Eleanor Howland Wembridge, Paycliologiat of tho Women's Pro¬ 
tective Association of Cleveland, has been appointed Referee of tho 
Juvenile Court of that city. 
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The Iowa Child Welfare Research Station of the University of Iowa 
is extending ita facilitica and resources (or research in the field of child 
development. Five divisioDB of pre-school laboratories were con¬ 
ducted during the past year with ninety infanta and young children 
in daily attendance. During the fall and winter sessions special gradu¬ 
ate and post doctorate seminars and research courses will be given in 
physical Krowtl\, nutrition of the child, psychology of childhood, pre¬ 
school teaching, and parent education. 

Witliin the past year five doctor's dissertations have been completed 
and published in the field of the psychology of the young child. 

The Research Station in Character Education, University of Iowa, 
Iowa City, Dr. Edwin D. Starbuck in charge, invites correspondence 
concerning its achievomerta in intensivo studies of methods of Character 
Education. The Bureau of Education of New York City after three 
years of careful study pays this tribute to tho"Iowa Plan;" "It should 
bo read and studied by every teacher and principal who would have a 
thorough undoretanding of this question.” 

The International Sunshine Department for Blind Babies and Back¬ 
ward Blind Children, 96 Fifth Avenue, N. Y,, requests that it be 
informed by any one who knows of blind and backward young children. 
To date only four stales pay $I.S0 per day for the care and education of 
such unfortunates. 

AMEIIICAN ASSOCIATION OP PSYOelATniC SOCIAL WOTlKEna 

The Section on Psychiatric Social Work of the American Association 
of Hospital Social Workers formally disbonded at its fourth annual 
meeting held at Cleveland on Moy 26, 1920, and a new independent or¬ 
ganization, the American Association of Psychiatric Social Workers, was 
formed. The new AsBociafcion realises that it has been of Incatiinable 
value during the period of initial growth to have been affiliated with the 
larger, well-established professional group of hospital social workers, 
and does not expect that the separation will lessen the cooperation be¬ 
tween the two bodies, 

At the general session that followed, the subject "Some Recent Ex¬ 
periments among Psychiatric Social Workers" was presented by five 
Section members who have undertalcen work in new fields. The studies 
reported, the disoussions and the reconiineiidations in the president's 
annual address are certEiin to be of interest to students of Applied 
Psychology. 

The officers of the n(nv Association are: Mrs. Maida II. Solomon, 
Boston Psychopathic Hospital, President; Miss Kathleen Ormsby, 
National Committee for Mental Hygiene, New York City, Secretary- 
Treasurer, 
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QSBBAncn ON BLEEP 

In 1024 tlie Simmona Fellowahip was [oundecl at Mollou Inatitvite 
of Induatrial Reaearch, Uniyersity of Pittsljurgh, to carry on a broad 
6tv\dy of problems in tho promotion and maintenance of Uealtldul sleep. 
Dr, H. M. Johnaon and Mr. G. E- Weigand, pflychologLats, and Dr. T. H. 
Swan, phyeieal chemist, have been conducting this vescaTch during the 
past year, IlDcently Dr. Carney Landia, physiologiat, lias temporarily 
joined the pcTflonnel of the mveatigntion. It ia announced tlmt from now 
on there will be two aeparate Siminonfl Fellowships at Mellon Institute. 
One of them will oontinuo the rcacarch on the phyaiological and pay- 
chological factors of sleep under the aupervision of Dr. Johnson, The 
other Fellowship, hold by Dr. Swan, will be concerned chiefly with the 
subject of bedding inateriala. This investigational work is being 
supported primarily for the benefit of the public and conaequently the 
e>:perimciital results will be published. 



BOOK REVIEWS 


Paul C. SquinES. A Universal Scale of Individual Performance Tests. 

Examination Manual. Princeton Uuiveraity Press, 1026. Pp. 168. 

This volume constituteB Part One of a monograph that reporta a 
project undertaken by the writer at Princeton University during the 
years 1923 to 1925 under an appropriation made by the Committee on 
Scientific Problems of Human Migration, of the National Research 
Council, Work on this problem was earried on under the direction of 
Professor Carl C. Brigham. Port Two of the monograph is to be de¬ 
voted to the discussion of the results obtained by the application of the 
Scale, 

The writer states that ho lioa attempted to construct a scale of in¬ 
dividual ])Qrformance tests that will completely dispense with the use 
of language, that will difTcrenliato within the upper as well as within 
the lower ranges of intelligence, and that may bo applied to any indi¬ 
vidual whatever, irrespective of race, netionolity or culture. To what 
extent ho has succeeded in this attempt it is impossible oven to hasard 
n guesa until the data obtained by the use of the scale nre available, 

There arc fourteen testa, described in detail in the following order; 

1, Series Forward Teat 

2, Single Cube-piles teat 

3, Association Teat (Pictorial) 

4, Aeaociation Teat (Quantitative) 

5, Arrangement of Cube-piles Teat 

0. Pairvted Cube Test 

7, Series Reveraed Test 

8, Association Tost (Geometric) 

9, Block Construction Test 

10, Picture Analysis Test 

11, Reosoning Test 

12, Free Analogies Test (Pictorial) 

13, Spot Pattern Test 

14, Right and Left Hands Test 

Although much of this material was suggested by the work of earlier 
investigators, the tests in their present form will probably constitute 
a valuable addition to the stock of performance tests available for the 
testing of intelligenec. The time required to give the complete scale 
averages oboiit throo hours and a quarter. This, together with the 
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somewhat elaborate apparatus and procedure may tend to limit the 
use of the scale in its present form, 

Creative work is slow and difficult. There are many false moves, 
Much effort is apparently wasted. It is only when wc arc completing 
a project that wo tan see how to begin it. Although, without any data 
at hand, it is impossihlc to evaluate the work repotted in this mono¬ 
graph, the reviewer has the impression that an excellent piece of pre- 
patatary work has been accompUahed, and that the writer ia now in a 
position to attack the problem of eorvatrueting and atandatdmng a 
scale of individual performance teats that will satisfy practical require¬ 
ments as to time and aimplicifcy, witliout sacrificing any of the advan- 
togea of the scale in its present form, 

GnacH ARTHun, 
Child Guidance Clinic, St. Panl^ 
Ifinne&ola. 

Hi^nriT Hblson. The PsycholoQU of G}\slalt. Publialied by the Autlior, 
Urbana, Ill,, 1020, Pp. 131. Sl.fjO. 

This monograph comprises the author's four papers on Geatalttheorie 
which appeared originally in the American Journal of Psychology, vela, 
30-37. They represent the substance of Helaon'a dissertation, com¬ 
pleted at Harvard in 1924, The first three papers deal with the problem, 
method and some experimental results nl)Btracted from the worlcs of 
the leading exponents of the theory, In the last paper Helson presents 
his own opinions in a critical review of tlio princijjles of Gestalt, The 
pagination of the reprinted papers ia retained in the monograph, 

The reviewer ia convinced that this monograph is deserving of o 
wide and critical rending, particularly by those who arc nowsbriiggling 
in the winter of their psychological discontent with both traditional 
and current systems. Helson's paiiers present the best exposition to 
date in the English, doubtlees, of the Slandpiinklc of the Gestaltisbs, 
However it is (juestionable whether there is as general agreement among 
the exponents of this view as the reader is likely to infer—particularly 
where fundamental issues arc involved. Aside from the Gra?, school, 
there are Berious diflcrcnceB in the aystema of Wertheimev, Kohler and 
Koffka which are evident in their original papers, more so than in Hel- 
BOn'a monograph. 

In addition to his exposition of Gestalt the author is impelled to 
express hia diasatisfaction, in almost every section of the monograph, 
with the systems which ho designates as aaaociationism, introapcction- 
iam and behaviorism. Hia attempts to castigate "the heUavioriat" 
are weak and inaccurate and seem to bo based on nothing but a dis¬ 
pleasure with Wataonian doctrines of 1010 and earlier. Ho charges 
"the behaviorist," “if there are any thoroughgoing behavioriats left 
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(p. 350),” with the same Robackian olfenaes as of old, namely, "dog- 
matiam” (p. 197), “throwing the baby out with the bathwater” (p, 02), 
making Thorndike a behavioriat (p. 349), "attempts to reduce meaning- 
fill responses to unit (meaningleae) reflexes” (p. 195) and that the 
“aelection” in the “learning" of skillful acta is by “blind chance" 
and “stark mechanism” (pp. 44 ctaeq., 62), 

The net result of this Quixotic foray detracts from and is irrelevant 
to the otherwise positive assertions in behalf of the Gestalt attempt 
to get a monistic scienco, in which there arc no breaks between the 
artificial divisions which we call, academically, physics, physiology, 
neurology, etc., and yet (for psychology at least) to avoid giving up 
the mentalistic ghost by calling it by such terms as “ phenomenal fields," 
“experimental data” and the like (pp. 614-516). 

The problem of Gestalt psychology as Kelson envisages it is “to 
steer between the blind mechanism of the frequency and conditioned 
reflex theories and the vitalism, of Bergson, Drieach and others” (p, 44). 
Factually this is not -prohlein at all, but an aspect of method. We 
read that ”tho aim of the configurationists .... has been to account 
for phenomenal patterns by means of configurational processes in the 
nervous system without any break in theory" (p, 515) and that “the 
configuration in its broadest sense .... means no more and no less 
than the totality of conditions both outside and inside the organism" 
(p. 505), Also that “the past, present and fvluTe needs (Italics mine) 
of the organism oombins to modify every siogle act in the economy 
of the whole” (p. 42) and that "the end is the oontrolling factor in 
everything the ape does” (p. 46). This sounds like, pure teleology. 
There ia no hint, in the monogvaph, as to how /uture needs (i.e,, stimu¬ 
lating GonditiouB) can excite present lecoptors. 

On p. 48 we read that “if an animal cannot survey the whole situation 
in which his problem is enmeshed, the result will be a chance perform¬ 
ance and a smooth learning curve." This is not clear; particularly 
the words “chance” and “smooth." 

On p. 197 Kelson states that "the configuration rests upon the usual 
view of (relatively) independent systems." Kbhler has repeatedly 
emphasized the fact that Geatalten are “diflerential dependencies in 
equilibrium distributions of wider area." Again on p. 192 “in so far 
as they (Gcstaltists) reject a2f analysis .... I must part company 
with them.” The quarrel is not with onalyais per se, in any of the five 
types enumerated by Kohler, nor in the use of any or all of these in the 
search for “real units” but in the abusive laxity whichmakes the analy¬ 
tic derivatives malapropos. It is the “reification" of the products 
which is at fault. 

The treotmenb of the principles of "closure," the “copy” theory, 
the Iransponierbarkeil of Gestolten, "insight,” the processes of Nivel- 
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lisTitng, Prdgnanz, pure pbi, and "leaTning” deserve an extended con¬ 
sideration which space forbids here. This odds weight to the advice 
to the reader of this review to read carefully Dv. Hclson's well written 
monograph, Its faults arc amall compared to its contribution, While 
Gestalt psychology cloubtlesa has much of value for American Psyohol- 
ogy yet the rule of cauenUecloriaaROodonc to follow. Gestalt phenom¬ 
enology ia not psychology. The meritc or defects of the system will 
"come out in tho wash" of future oxiKsrimentation. 

flAMUPti IlriNSUAW, 

Ohio Stale U'niversity, 

Autiiur JQUDA.N Browstbu. Introduction to Retail Adveriising, A. 

W, Shaw Company, 1920. 310 pp. 

The aviUior states that ho has endeavored to write a book that will 
bo helpful to retailers and serve oa u textbook in schools and colleges, 
the former purpoae being the more fundamental one. He begins with 
a general survey of the field of retailing. A very readable and inter¬ 
esting diaoussion of some of tho newer problems of the retailer, duo to 
changing conditions in preaenl-day life, forms a part of this survey. 

The treatment of copy-writing may bo characterized ns direct, clear 
and |)ractiGal. Thnt advertising should grow out of mci’chandising and 
store activities ia the thesis upon which tho principles of copy-writing 
nre based. Type, layout, and illustration are Imndicrl in n manner 
designed to meet the needs of the small advertiser who Ima had little 
experience in getting ndvcrtiaing material ready for the jirinter. Typo 
faces and measurement, printing proccasca, how to lay out an advor- 
tiacnicnt, and tho more important processes used in reproducing ilhia- 
trationa nre included in this division of tho book. Following scotions 
deal with the various advertising media and the adaptation of adver¬ 
tising to special forms of rctoiling. Tho concluding division is devoted 
to cooperation presenting such subjects ns helps from innnufnoturcra, 
cooperative retail advertising, and tho need for truth in advertising. 

The book is well illustrated with cuts and figiirea. Principles are 
made concrete by the description of actual procedure in tho advertising 
campaigns of various successful stores. Sources of information such as 
various bureaus are cited and nontechnical methods of oonducting 
individvrel investigations are given. 

The author's occasional reference to psychology may bo regarded 
as unfortunate. His list of inatincts ia especially open to question. 
It ia to he deplored that writers in this and allied (ielda seem to think 
it neccaaary to drag a certain amount of paychology into their books, 
however much beside the point tlieir uao of it may lie. Otliciwiac tlie 
author hns succeeded unusually well in omitting all that ia academic 
and narrowly theoretical. The omission of atntiaUcal methods from 
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the cHaouseion yf investigations may not meet the approval of all, but 
it is entirely defonaible in a book meant to serve as a practioel guide in 
this field. In no way unusual in its outline, it is in the tying up of 
principles with practical concrete situations that the book's distinction 
lies, It is admirably suited to the purpose for which it was written. 

Amos C. Anderson, 

Ohio Umuersil]/. 

William Scott Guay. Summary of Inveaiiffalions Relating to Reading, 

University of Chicago, Chicago, 1025. 275 pp, 

This monograph contaias a summary of investigations relating to 
reading which were made in America and England prior to July, 1924. 
It also contains a reference to some studies carried on in Germany and 
France. 

The summary is made under sixteen different topics thus making 
its contents readily accessible to the student. There is an attempt 
to group under each topic the significant facts relating to it. Each 
chapter opebs ^ith a atatement of the problem and concludca with a 
brief summary of the topic. 

The monograph contains an annotated bibliography of four hundred 
thirty six titles. It closes with a fairly complete index, 

The same author has continued the service rendered in the mono¬ 
graph by maiding a summary of reading investigations appearing be¬ 
tween July 1, 1924, and Juno 30, 1025. This summary is found in The 
Elementary School Journal for February, March, April, and May 1920, 

Such service as is rendered by the Moiworaph and series of articles 
appearing in the Journal will materially aid in unifying our thoughts 
relating to the problem of teaching reading. 

Mahtin J. Stohuzand and M. V. O'Shea. How Much English Gram- 
mar? Warwick & York, Baltimore, 1024, 224 pp. 

For many years our teachers have been striving to learn, how much 
English grammar should be taught to the children in our schools. In 
the monograph by Stormzand and O'Shea, we have at least a tentative 
answer to the question. They have attempted bo apply two criteria in 
uu endeavor to Boleot the giKnnnUitio&l topioB that should have con- 
eideration. Tnese two criteria are the complementary principles of 
usage and error. 

The authors have examined ten thousand sentences selected from a 
wide range ofl material. This material ineludea sentences from stand¬ 
ard prose, light fiction, editoriala, business letters, and school com¬ 
positions, It was the endeavor of the authors to select the sentences 
from representative sources. 

These ten thousand aeatenccawereanalyBedtodiscover thefrequenoy 
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of the (lilTerent grammatical topics and the errors occurring in their 
usage. The topics under which the analysis was made were those most 
frequently found in our text-book on Kngliflh grammar. The topics 
used include sentence structure, clauses, phrases, purls of speech, and 
uses of nouns, pronouns, verbs, adjectives, and adverbs, 

In presenting the results of the analysis, numernuH tables and dia¬ 
grams are used. These tables and diagrams show not only the distril)u- 
tion of topics according to TnoterinJ but also, according to the school 
level of those supplying the cowipoaitiou matoTial. This two-fold dis¬ 
tribution of tho grammatical topics often yields results exceedingly 
significant, This is especially true when we take into account the fre¬ 
quency of errors touted in tho use of the same topics. 

The conclusions from tho data recorded arc to say tho least extremely 
suggestive of certain important, if not imporative modification of our 
courses in English grammar. Tho method used by tho authors will 
no doubt be found defective in certain particvrlara and some of the con- 
clusiona based on tho study will bo found to bo erroneous. However 
the study is of sufficient worth to warrant its furtKcr pursuit with tho 
hope that a rational and useful selection of topics may be forthcoming 
foe use in our courses in English grammar. 

Wn.LiB li. Gaud, 

Ohio UniveTsiiy, 

W. r. Hamilton. Emyloyer-Emiiloye Relations fn Holds. Tlio Wil¬ 
liams & Wilkins Company, 1925. Pp. xii + 158. 

The former director of the llesearcli Ilurcau of the American Hotel 
Association tells how hotels nro using and should use personnel methods 
comparable to those used by other large business ontorprises. In 
part the book brings together in accessible form a series of articles pub¬ 
lished in the Hotel World, Managers and department heoda of hotels 
for the first time have available a summary of tlio metliods "for secur¬ 
ing and maintaining a satisfactory and satisfied corps of workers’ in 
their business. Here is a field with over three billion dollars invested 
in which personnel problems are certainly moat urgent. Hotel em¬ 
ployes traditionally include a large group of'Toamera.'' Tho turnover, 
.howevor, is not limited to the semi-skilled. If the statement of one hotel 
training school is to be trusted, tho annual change of managers, houae- 
koopers and chefs costs the hotels nearly four million dollars. Four 
'chapters on braining in hotels are particulorly suggestive, With the 
'exception of pensions, all the "fifteen good roads to good will in indus¬ 
trial relations" listed by the Metropolitan Life arc found in hotels 
■and described l)riefly. No hotel, however, has a projicrly functioning 
■centralized personnel division, although some use tho title of personnel 
manager. The author is familiar with the best personnel mothocls and 
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mokes helpful auggeationa which ore illustrated by oonorete examples. 
When information is lacklnR, it ia the fault of the buainess which ia 
juet beginning to give more ayatemotic attention to improving its per¬ 
sonnel. Its vaunted service to the public ia rarely bnelced by corre¬ 
sponding interest in service for its own employes, although instances of 
notable achievements are described. Hotel men will surely find this 
authoritative review a pace maker. The publisher’s attached Hat of 
its employes %vho made the book invites imitation, 

J. B. Mikbh, 
University of Kentucky, 

M. E. HEnmoTT- How to Make a Course of Study in Arithmetic. Ur- 
bana, Illinois; University of Illinois, Educational Rcseatch Cir¬ 
cular No. 37, 1925. 50 pp. 

"The purpose of this circular is to indicate the application to arith¬ 
metic of the general technique of courac-of-study making. The circu¬ 
lar is intended Co furnish a working basis and a guide to those who aro 
making cv revising the course of study in arithmetic’’ <p. 3), A general 
outline for an arithmobio coutsc of study for the six grades of the ele¬ 
mentary school ia provided and the separate divisions of this outline 
.are then diacuesed in some detail. The author has consulted a wide 
range of references and cites authority for most of the recommends- 
tione offered. 

Id the Appendix, which is somewhat longer than the main body of 
the pamphlet, a detailed oourse of study for grade IV is given to illus¬ 
trate apooifioally tho application of tho principles proviously disoussed. 
The pamphlet inoludea a good annotated bibliography. This bulletin 
.should be useful and valuable to teaclieia, euperinbenclents, and others 
interested in the coustruotion of a course of study in arithmetic. 

R, L, Morton, 

Ohio University. 

William C, Baglhy. Determinism in Education. Baltimore, "War¬ 
wick and York, 1926. 194 pp. 

The papore of Professor Bagley on what he believes to be determinU- 
tic trends in education, particularly iu the uses and interpretations of 
‘'intelligence'’ test data, are so woll known that a review of hU book, 
Determinism, in Education, may seem to be neither neceasnry nor justi¬ 
fied. In this volume ho has brought together, with some modifications 
.and additions, his writings and public utterances on this subject for the 
four-yoor period ending eorly in 1025. 

Most of the readers of this review probably have road these papers 
aa they have appeared in educational periodicals; several have liatanod 
to one or more of the public nddreaaes. It was the reviewer’s good for- 



406 


BOOK BBVIBW3 


tvme to hear the adclrcug at Chicago in February, 1922, and also that at 
CoUimbuH in May, 1923, aa well as to read llieso and other iiapera oa 
they became available. 

To read what Professor Baglay 'wrilefl ia lo be forcefully impressed 
with the clear vision, the almost inYiilncrnblc logic, and the oxcellont 
fioholarship of the writer, To hear him apeak is to bo rendered verit¬ 
ably immobile and incapable of rejoinder, aa has l)ooii dcinonetratcd 
on more then one significant occasion. CoumgeouHi indeed, is he who 
would debate in puldic the tlotermittiatio iasiie or any other issue with 
Professor Eagley. 

But ao replete with moot questions is Deter?nij«s»fc in Etlucalion 
that an adequate review could hardly bo undertaken in l*9a space than 
was required for the book itself. Tlio author holda that leaders in the 
field of intelligcnco mcaauroment have nscrilmd too much of the indi¬ 
vidual's performance on an inlclligenco test to innate factors which 
"in themaelvea are practically unmodified by exporieuCe or training," 
that the innate factors which have been called "general intelligenca" 
have never been clearly defined; that the facte do not justify the oon- 
clusions which the "determinists" have drawn butmay quite ns well 
or better support conclusions of an entirely differont kind ns to the olTect 
of education upon one’s intoiligenco; that growth may he both vertical 
growth, which may bo definitely limited by one's inhoritanco, and Aori- 
zonlal growth which may continuo through the Ufo of the individual, 
inlellectiinl growth being mode up of both these types; and that the 
(letsTTniniatio assumption, if generally accepted, would work bnvoo 
with our democrabio ideals of social organisation and control. There 
are many other centontions in the book but Iboy sooin to the roviewer 
to be subordinate to thoaa which have been cniimcrntcd, 

But few educators will rofuse to grant that ProfcHWr Bngley haa 
done a masterful piece of work in pleading hi.g case. His uttcrancca, 
too, havQ probably been timely and have doubtless had a sobering 
and steadying effect upon aggressive individuals who have been enthu- 
siiastio over the valuable offices of inteUigenco teats, His remarks 
have been disputed most vigorously and in greatly varying fashion; 
that waa to be expected. Any other result would have been a surprise 
and, perhaps, a disappointment to him. 

However, Professor Bagley’a equal in logic and argumentation, if 
such exists, might be ejqiected to moke oa strong a case against hia 
claims is to the influence of ochoolmg on intelligence as ho makes 
against the determinist'a oontontionB relative to the importance of the 
hcToditary factors, After picBenting and diaciiasing hia data, with 
heavy emphasis upon corrolationfl, he draws rather sweeping and very 
emphatic conclusions. He states that he has "demonstrated that 
differoncca found among the median scores of contingents of recruits 
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from the Anicricaii states can be amply explained in terraa of the educa¬ 
tional facilities afforded by these states’' (p. 122); that "the validity of 
the Army tests as meaarirca of native intelligence-levels .... has 
been proved to be a fallacy" (p. 120); and that "the constructive program 
of the rational equalitnrion” (p. 129) "cites the investigations which 
prove bey07id cavil that schooling exerts a positive and powerful in¬ 
fluence in Bbimulating the growth of native intelligence” (p, 130).i 
To present eorrclctiona between teat aoorea and educational ratings of 
states na proof or ample explanation of the causes of those scores is to 
ask for a very liberal definition of "proof.” That "correlation does 
not gunrantcc causation” ia a statistical truism; yet "It is the conten¬ 
tion of the writer that the studies reported in the present volume have 
overcome many if not moat of the difficulties involved in cliatinguishing 
causes from concomitants in this complicated held of investigation” 
(p. 1G2). 

Professor Bngley seems to have derived much satisfaction from 
Burt’s study which resulted in the claim that"mental age” upon analy¬ 
sis turned out to bo 33 per cent native intelligence, 11 per cent informal * 
education and 54 per cent formal education (pp. 18, 73, and 134), It ia 
unfortunate that someone had not indicated to him what many saw 
and what Messrs. Holzinger and Freeman very elTeotively pointed out,* 
viz., that the use of regression coefficients as percents ia statistically 
unsound. Burt made the unfortunate blunder of assuming that these 
coefficients could be interpreted os percents because they happened to 
add up to approximately unity. 

The author claims that present-day intelligence levels as shown by 
Army testa are clearly caueedby the schools of ti\e day when the drafted 
men were pupils. But these schools were oatablished or supported by 
the parents of these pupils; they probably reflected their own intelli¬ 
gence levels in the quality of educolaonol facilities which they furnished. 
Hence, the futility of interpreting correlation as causation. 

The reviewer ia glad that Professor Ba^ey has devoted a portion 
of his book to replying to his critics. He regrets, however, that Bag- 
ley's former pupil, Truman !•. Kelley, was neglected. Kelley wrote 
what in the reviewer's opinion is the sanest and at the same time the 
cleverest of all the mtieiama of the Bagley-Terinen controverBv.^ 
He suggests, on the basis of assumptions which do not seem to be unduly 


* Italics supplied. 

* Holzinger, Karl J,, and ITroemau, Frank N. "The Interpretation 
of Burt’s Eegreseion Equation." Journal of Educational Psychology, 
xvi, C77-582, December, 1025. 

’Kelley, Truman L. "Agoin: Educational Determinism.” Jour¬ 
nal of Educational Reseai'ch, viii, 10-19, June, 1923. 
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na!ve, that tho »biroulua w^ich ia of optimum v&luo for an individual 
may be located above the indiviclual’s position on a native ability scale 
(perhaps one sigma diskonco above) and that the function of tlio teacher 
is to keep each of the greatly varying mombers of her group on his toeg, 
as it were, in order that the maximum of benefit may bo derived by each. 
Baglcy contends that education is essentially a leveling up ])roGQBB 
Ipp. 148-155). Kelloy points out that "The only way to l)Ting those of 
varying talent to a common level would bo to give the dullards the op¬ 
timum stimuli as judged l)y their talButs, tho medium somewhat loss 
than tho optimum as judged by theirs, and tho l^righb much less than 
their optimum" (p. 16). 

This review ia becoming too long. The reviewer lias said enough 
already to "get lus foot in it." But he cannot elose without reference 
to the author’s definition of intelligence "as connoting tho moat impor¬ 
tant function of mind, namely, the ability to control heUavior in tho 
light of experience" (p. 157). He got a temporary thrill out of thot for 
ho thought the author would than defino "mind," but was disappointed. 
The reviewer with hig bohavioristio leanings does not understand that 
definition, He wighes that Bagley would explain, jb. 

R, L. Moutom, 

Ohio J/mycrai’ty. 
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THE PREVALENCE OF CERTAIN POPULAR MIS¬ 
CONCEPTIONS 

H. E. GARRETT and T. R. FISHER 
Columbia Universitjf 

The existence of a very large body of popular misconceptions 
and their general acceptance even by those who by modern 
standards would be considered educated, is a matter of con¬ 
siderable interest to the psychologist. Several investigators 
have been interested in the problem. Peters (1) and Dresslar 
(2) have examined the prevalence and probable sourcos of 
certain of these beliefs, while Conldin (3) and Nixon (4) have 
investigated their incidence among college students. 

Conldin found that more women than men admitted belief 
in current superstitions: the superstitious beliefs of the women 
centering around the home, love, marriage and death, while 
those of the men were more largely concerned with '^luck” in 
sports, business, etc. Nixon used a questionnaire consisting 
of thirty statements, none of which has any real scientific basis 
in fact,—though many are widely accepted by the hypothetical 
man-iii-the-strect. These questionnaires were given to 140 
women and 219 men, all students in elementary psychology 
classes in the extension divisions of Columbia University lind 
New York University. Nixon's results showed that on the 
whole the women were more credulous than the men, the 
difference between the average number of statements marked 
“True,” i,e., believed, showing a small—but reliable—balance 
in favor of the men. The order of prevalence for the 30 beliefs, 
as determined by the per cent marking each as True, was 
almost identical for men and women, the coefficient of correla¬ 
tion by the rank-method being 0.90. 

No measure of general intelligence was secured by Nixon 
for either of hia groups. For this reason it seemed to the 
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writers worth while io repeat liis questionnaire witli a grou;) 
for whom iiitclUgcncc measures couUl be secured, At the 
same time, we decided limb it would be of interest to take 
younger subjects Ihflu fcliosc examined by Nixon in order to 
compare the attitudes of the older and younger groups. Both 
of Nixon's groups were somcwlmt more niivturc—as well as 
more heterogeneous—Uinu the usual college population, and 
accordingly they ai-o probably moro representative of the 
educational and cultural level of average (and somewhat above 
average) adults than a corresponding sampling of college men 
and women. 

A QUESTIONNAIRK 

Directions: Below arc a number of atateniDiilfl. .Some of them you 
may consider true, some false. If you think a statemnnb is substantially 
true, draw a circle around tho T; if you think the statement false, draw 
n circle around tho F. tVhero it seems debatable, mark as seems to 
you ncareab correct. 

1. T F The number of iiian*a senses are five. 

2. T F A child comes into the world with an instinctive knowledge 

of good and evil. 

3. T F Certain lines in a person's hand fortcU his future. 

4. T F If you staic at a person's bock you can moko him turn 

arouml. Tlus is a fowu of telepathy. 

6. T F It is unlucky to have anything to do with the number 13. 

6. T F A man's character can be road by noting the size and 

location of certain special developments on his head. 

7. T F People with grceniali eyes arc not ns trufitworlhy ns people 

wi th blue or black eyes. 

8. T F An expectant mother by fixing her mind on a subject can 

influenCQ the character of her unborn child. 

9. T F Women arc inferior to men in intelligence. 

10. T F People bom under tho influence of certain stars show this 

inlhicncc on their characters. 

11. T F Intelligence can be incrCBscd by proper training. 

12. T F Long slender hands indicate an artistic nature, 

13. T F Beginning an undertaking on Friday is almost sure to 

bring bad luck. 

14. T F If a man had faith enough he could heal a broken limb. 

16, T F Many eminont men have been fcoblo-mindcd in ehildhood. 

Id. T F Some animals are as intelligent as the average man. 
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17. T F No defect of body or mind can hold us back if we have will¬ 

power euough. 

18. 'r F Adults soiiwitiraeB become IccWe-mindcd from o-ver-study. 

10. T F All men arc created equal in capacity for acluevemcnb. 

20. T F Tlio marriage of coiiaina ia certain to result in children of 

inferior intelligence. 

21. T F ICspccially intelligent children arc apt to be weak and re¬ 

tarded physically, 

22. T F The study of mathematics is valuable because it gives one 

a logical mind. 

23. T F You can estimate an individual's intelligence pretty closely 

by looking at his face. 

24. T F A fl(|uare jaw is a sign of will-power. 

26. T F A high forehead indicates superior intelligence. 

20. T F A person who does not look you in the eye is likely to be 
dishonest, 

27. T F Women are by nature purer and nobler than men. 

28. T F Man is superior to the animals because his conduct is 

guided by reason, 

29. T F Any physical or mental disease can be contracted by think¬ 

ing too mvicli about it. 

30. T F Blondes arc leas trustworthy than brunettes. 

31. T F Cold hands are the sign of a warm heart. 

32. T F A person who holds his thumbs in his hands is a coward, 

33. T F If your cars burn it is a sign that someone is talking about 

you, 

34. T F Conscience is an infallible guide to conduct. 

35. T F Silent men are generally deep thinkers, 

3C, T F Fat people ore always good netured. 

37. T F Women possess a power of intuition absent in men. 

38. T F Chess and checker playing develop one’s power of oou- 

centration. 

39. T F The alon'leftrusr retains better wlmt ho gets than the quick 

learner. 

40. T F Drains and beauty rarely go together, 

Fii’Bt we increased Nixon's questionnaire from 3D to 40 
statementa by the addition of material of a like nature to that 
already included. This lengthened questionnairej see this 
and the preceding page, waa then given to 140 senior girls in 
the Washington Irving High School in New York City, and to 
115 senior boys in the De Witt Clinton High School in the 
same city. The median age of both boys and girls was nearly 



TABLE 1 


Number of statements in the questionnaire marked true 


NnilDErt OFST.^TEMENTS 
UAEKKD AB THUG 

KUMUL'R OF 8EHIOR9 MAllKl(7a BTATBMENTS AB TRUE 

Iloya 

Qirle 

0 

0 

0 

1 

0 

0 

2 

0 

0 

a 

' 0 

0 

4 

0 

0 

5 

1 

0 

G 

1 ^ 

0 

7 

0 

0 

8 

0 

0 

9 

' 2 

0 

10 

2 

1 

11 

2 

1 

12 

12 

3 

13 

6 

2 

14 

6 

4 

15 

5 

7 

16 

7 

4 

17 

11 

7 

18 

0 

11 

10 

2 

10 

20 

8 

e 

21 

4 

10 

22 

7 

0 

23 

1 

0 

24 

3 

8 

25 

5 

5 

20 

3 

1 

27 

1 

4 

28 

1 

1 

20 

0 

1 

30 

1 

0 

31 

1 

2 

Total. 

100 

100 

Average.. . 

17.0 

19,9 

S.D . 

4.72 

4,46 

S.Dav.. 

0.47 

0,45 


DifToi'cncG Av, 1-Av, 2.2.3 

S.D,iiiT.. 0-05 


DifToi'cncG Av, 1-Av, 2.2.3 

S.D,iiiT.. 0-05 
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17 yefira, No formal directions were given; the subjects were 
simply told to circle tlic T before all statements which they 
considered true, and to circle the F before all statements which 
they considered false. To encourage rapid reading with a 
view to securing the firat impression, a time limit of 10 minutes 
was set. This time limit served also to prevent comparisons 
of one paper with another. 

Intelligence I'ecords could not be secui’cd for all of the boys 
and girls tested. Accordingly, we decided to select just 100 
individuals of both sexes for whom the records were complete, 
and to base our study on these two equal groups. Table 1 
shows how many of the 40 statements were believed to be 
true by the members of each group. It will be noticed that 
with the exception of three boys all of both groups believed at 
least ten of the statements to be true, while one boy and two 
girls believed as many as 31 of the statements, The average 
number of statements marked tnie was 17.6 for the boys and 
19.9 for the girls, a difference of 2.3. This difference—while 
small—is found to be reliable from the D/SDd. The two 
groups vaiy to about the same degree around their respective 
means. 

It is interesting to compare these results with those of Nixon. 
He found that the average number of statements believed to 
be true was 10.5 for his group of 219 men and 12,3 for his 
group of 140 women. Four men and one woman believed none 
of the statements, and with the exception of one man and one 
woman, no one admitted believing more than 20. Allowing 
fer the fact that there were 10 more statements in our ques¬ 
tionnaire, it is still evident that our boys and girls are 
considerably more credulous tlmn Nixon's men and women. 
This result is certainly at variance with the popular opinion as 
to the sophistication and “show me” attitude of the younger 
generation. Nixon suggests that a low “superstition score," 
i.e., few statements marked true, may “mean greater familiarity 
with scientific knowledge, and it may merely mean greater 
caution." For children, few superstitions or misconceptions 
probably mean educated parents and a cultured environment. 



TABLE 2 

Orders oj belief for 40 slalemsnis 


aTATE- 

ilENT 

IDIA 1NVOI.VI9D 

I'Gii CENT or 

HBHtOnH MAIIK- 

■ vo TnuB 

OADBTi nr 
DBLIEP 
rnersneNaB 





Doya 

Girla 

38 


03 

00 

1 

1.5 

11 


02 

02 

■2.5 

4 

21* 


02 

93 

2.6 

3 

28 


as 

91 

4 

5 

34 

Consuienuc an infallible j^uidc. 

82 

06 

5 

1.5 

1 

Man's Bcneca arc Avc. 

fiO 

80 

0 

7 

17 

Will poH'er supreme. 

66 

76 

7.5 

S 

35 


CO 

87 

7.6 

5 

18 


65 

56 

0 

10 

37 

Women posaeas intuition. 

58 

O-i 

10 

13 

6 


65 

66 

11.5 

a,5 

12 


65 

61 

11.6 

16 

4 

Telopfltbio influoneo in atarjng. 

35 

CO 

IS 

1C 

28 

Face fihowfl inleliigencc. 

ft] 

72 

14 

0 

27 


50 

63 

15.6 

14 

26 

A shifty eye iodiculcs dishonesty.. 

50 

00 

16.5 

10 

8 

Prenatal inHueucc. 

48 

43 

17 

24 

26 

High forehead shows intoUigonco... 

47 

60 

IB 

22 

24 

Square jaw icidteaics will power.... 

40 

58 

10 

18 

30 


45 

50 

20 

17 

10 


43 

00 

21.5 

11.6 

21 

llriglil olilldrcii phystuully rulardvd. 

43 

20 

21.6 

31 

40 

Brains and beauty not together.... 

37 

53 

23 

20 

30 


36 

10 

24.5 

33 

20 


36 

30 

24.6 

27 

14 


34 

23 

26.6 

32 

2 


34 

38 

26.5 

20 

10 

Men created equal in capacity. 

32 

49 

28.5 

23 

20 

Marriage of coueine gives defectives 

32 

32 

28.5 

2B.6 

3 

Bines in hond fore-tell futuro. 

24 

51 

30 

21 

10 

Inhunncfi of stars on character . 

21 

40 

31 

25 

0 


20 

7 

32 

30 

31 


18 

15 

33 

34 

16 

Early fccblc-mindedncss of great 

men, .. 

17 


34 

ao 

33 

Burning ears someone talking .... 

15 


35 

35 

30 

Blondes leas tnisUvnrthy 

13 


36 

38.5 

32 

Coward holds thumbs in futtn 

8 

32 

37 

28.6 

6 

Thirteen unltir.hy 

5 


38 

38.6 

7 

Green-eyed people untrustworthy.. 

4 


30 

40 

13 

Fridav unlimkv 

3 

6 

40 

37 
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Another comparison of our boys and girls can be made by 
determining the percentage of each group which marked each 
statement true. These per cents have been tabulated in table 
2, and enable us to arrange the statements in an order of merit 
for belief, It is interesting to note that 93 per cent of the 
boys and 96 per cent of the girls believe that chess and checker 
playing develop one's powers of concentration, while an equal 
percentage of the girls believe that conscience is an infallible 
guide to conduct. Both groups are agreed that mathematics 
gives one a logical mind, and that intelligence can be increased 
by training. The three statements about which the boys 
are most skeptical are that Friday is unlucky, that thirteen is 
an unlucky number, and that green-eyed persons are untrust¬ 
worthy. The girls agree with respect to the last two 
statements, but are not so skeptical about the bad influence of 
Friday. Only 3 per cent of the girls, however, believe that 
blondes are less trustworthy than brunettes (probably personal 
considerations entered in herel) while 13 per cent of the boys 
marked this statement true. Despite certain interesting varia¬ 
tions, the orders of merit for belief in the 40 statements 
correspond closely for the sexes: the rank-order coeffleient of 
correlation is 0,92. 

The statements shown in table 2 seem to fall roughly into 
three groups, In the first group are those misconceptions most 
widely held, i,e,, by from 95 to 60 per cent of both groups. The 
reason for belief in these statements is probably simply lack of 
scientific information, or as Nixon suggests, ignorance of the 
specific meaning given by the scientist to such terras as intelli¬ 
gence, will, feeble-mindedness, intuition, etc. The second 
group includos those statements marked true by from 50 
to 25 per cent of the two gmups. These deal largely with the 
pseudo-sciences of astrology and palmistry, as well as the 
widely popular ideas that character can be "read" from the 
face, or by certain bodily signs. Some come, too, from religion 
and from newspaper psychology regarding instincts, learning, 
and the effects of heredity. Such misconceptions as these are 
widely exploited by lecturers on so-called "applied psychology" 
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and by advertisements of individuals who claim to teach 
concentration, character reading, or wiU-i}o\vcr dcvclopinont in 
five (or les,'?) lessons, Certain magazines also do Iheir part 
to keep them alive, and many religioas and semi-religious 
organiKations have not yet outgrown them. In the third 
group arc those statements moi’ked true by roughly 25 per cent 
and less of our su]>Jccts. These misconceptions are for the 
most part superstitions of the most primitive sort, and are 
held by only the jnost credulous. Jt is rather significant that 
the orders of belief for our groups of boys and girls is almost 
identical with the order found by Nixon for his group of 359 
men and women, In nearly every case, however, a larger per 
cent of the boys and girls mark the statements true than of 
the men and women. 


TABLE 3 



r(DOva) 

r(ainLHj 

Between I,Q, nnd iVIiseonception Score. 

-0.02 

-0,11 

Between T.Q. and MiacoimcptioiiB, chionological 

0.00 

0.01 



Since -we had the I.Q.’a for all of the mcinheis oi onr two 
groups, correlations could be computed between intelligence 
and misconception scores, i,o., statements marked true. These 
are given, in table 3. Note that the correlation between 
intelligence and misconceptions is entirely negligible both for 
the boys and girls whether we consider the entire r's, or the 
r's with chronological age held constant. Apparently, so far 
at least as our particular groups are concemccl, general intelli¬ 
gence (defined as the capacity measured by the ordinary group 
intelligence test) has little influence in determining one's beliefs 
in the causation of many mental and natural phenomena. 
This result is again in line with that obtained by Nixon, who 
remarks; ‘^While no coiTelations of class grades or intelligeiicc 
scores with the number marked as true on ihi,s test have been 
made, it is interesting to note that some students who marked 
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20 or more statementa (as tme) have done very creditable 
class work,” 

This lack of correlation between intelligence and credulity 
seems to the writers to be the most significant result of this 
brief study. If our beliefs as to the causation of much in 
human behavior and natural happening, as well as in the 
efficacy of certain signs and omens are not conditioned by 
intelligence, what, then., docs determine them? The answer is 
not a simple one. Probably the lariat single factor—as we 
indicated above—is lack of adequate information. The negroes 
of the South, as well as the wliite Nordics of the Tennessee 
mountains and the Kansas wheat fields are notoriously super¬ 
stitious—and densely ignorant. That this is not the whole 
story, however, is indicated by the fact that many intelligent 
and fairly well educated people in New York City also believe 
in prenatal influence, that a square jaw is a sign of will-power, 
and that women are by nature purer and better than men. 
Others believe that we have an instinctive knowledge of good 
and evil, and that by faith we can heal a broken limb. Such 
ideas probably date back to childhood when the individual 
accepted them ready-made from his parents, the servants, and, 
unfortunately, in many cases from his religious teachers. Many 
have a strong emotional value for the individual who holds 
them. Uncritically received and acted upon, they have become 
well established habits which the individual finds hard to shake 
off, even when he grudgingly admits their improbability. In a 
sense they are a form of adjustment—albeit a primitive one—a 
means of putting oneself in rapport with a complex and little 
understood environment. Probably nowhere else do we see 
more clearly the clean-cut distinction between the funda¬ 
mentalist and the scientist—between the naive, uncritical, and 
mystical view of life and the scientific, rationalistic one, 

We have nob considered in this study the ways in which 
popular misconceptions and superstitions arise. For an 
account the reader is referred to Jastrow (5) and W. D, 
Howell (6). 
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KATINGS or DOWNEY WILL-TEMPERAMENT 
TRAITS 

GEORGE D. STODDARD and G. M. RUCH 
UniomiUj oj lova 

rUKPOSE OF STUDY 

The aims of the present investigation were two in number: 
(g) to determine the extent to which persona can recognize in 
themselves and in friends with whom tlrey have intimate con¬ 
tact the Downey will-temperament traits; and [b) the extent 
to which ratings oF the Downey traits by means of personal 
judgments on self and on friends is related to the measurement 
of these traits by the Downey Group Will-Temperament 
Test. 


SUBJECTS 

Fifty-four college students were used; 24 men in one fra¬ 
ternity, and 30 women in one sorority. All classes from fresh¬ 
man to senior were represented. 

METHOD 

Two phases of the investigation are outlined below; 

a. The Downey Will-Temperament Test was given to 
both fraternity groups. 

h. Several weeks later the descriptions of the twelve- 
Downey traits ("Sheet 1"), trait by trait, were read by the 
examiner to the subjects. Each subject was asked to rate 
himself or herself and his or her two roommates in accordance 
with the sheet of directions ("Sheet 2”). The examiner sup¬ 
plemented the descriptions by the reading of quotations from 
Downey’s book. When each subject was satisfied as to the 
meaning of the trait, no further communication wag permitted. 
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Kacb lutctl as adcctiialoly ns lie could in tlio of his own 
judfTjnent. 

c, Proliles were drawn in which the ratiiij; {)f the test for 
each trait was indicated |jy n solid line, and tin; aremge rating 
of self -r rooniinatc A -1- rnoniniatc M was shown by a rlottcd 
line on the same chart. Iloth lines were Uihe.llecl clearly. 
These prolilc chnrta were then sorted into groups of live each 
in such a way that each subject wa.H pi'e-sented with his own 
protile, that of his roommate A, that of lii.s roommate Jl, and 
two othcra from hia own fiutcvnity. (likicU person had lived 
with his roommates at least one-half year; frequently much 
longer.) 

d. A reward of one dollar wa.s offered to any student who 
could, after as much delihemtiou as desired, pick out from the 
group of five profilos the Iwo representing liimsclf and ciiker 
one of his two raommiitcs. It was cviileiit tliut each tried to 
earn the re^^'al’d. 

IlESUM'S 

Three persons out of the thirty girls succeeded in choosing 
correctly herself and either one of her roommates. (The men 
were not given the opportunity to select the profUcK,) Since 
the element of chance alone will account for a certain number 
of successes in thirty such drawings, it is necessary to state 
the probabilities for and against tlic earning of the reward as 
a sheer matter of chance. 

Lot S represent the person’s own profile; A represent the 
profile of the person’s roommate A; 7? represent the profile of 
the person's reoinmatc B; X represent the profile of some other 
sorority sister; Y represent a profile of some other sorority 
sister. 

By chance, the following pairs of drawings would be pos¬ 
sible, taking the profiles two at a time a.s the conditions stated: 
SA, SB, SX, SY, AB, AX, AY, liX, BY, XY. Of those, SA 
and SB would receive the reward. Tho prol)al)ilibics stand, 
therefore, 2:10 or 1:5 in favor of chance siicccs.s. In thirty 
trials, the expected number of succc.ssos would bo 30 X I = 
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6.0. The probable error of this determination is given by the 
formula, 

P.E. = 0,6745 ^/n-p q = 0.6745 X 0.20 X O.SO =1,5 

The number of actual successes was 3.0, the expectancy is 
6.0 =b 1.5, and the actual successes fall short of the number 
attributable to chance alone by about 2 P.E. It must be con¬ 
cluded therefore that there was exhibited no indication that 
a person can select eitlicr his owm or an intimate acquaintance’s 
profile. 

TAliT.E 1 


Correlations of ratings and test scores for bU subjects 
(30 women ans 24 men) 


THAIT 


''S/I 

'SIl 


1 

0.15 ± 0.09 

0.14 ± 0.09 

0.20 ± 0.09 

0.20 ± 0.09 

2 


0.20 ± 0.09 

0.22 ± 0.09 

- 0,01 ± 0.00 

3 


0.06 ± 0.05 

0.63 ± 0.05 

0.32 ± 0.08 

4 


0.00 ± 0.09 

0.33 ± 0,08 

0.08 ± 0.09 

.5 

BVnKl iVm 

0.00 ± 0.09 

0.10 ± 0.00 

0.18 ± 0,09 

0 

- 0.15 ± 0.09 

0.30 ± 0.08 

0.45 ± 0.07 

0.28 ± 0.08 

7 

0.!7 ± 0.09 

0.30 ± 0.08 

0.63 ± 0.05 

0.72 ± 0,06 

S 


0.00 ± 0.09 

0.10 ± 0.00 

0.43 ± 0,07 

fl 


0.30 ± 0.08 

0,47 ± 0,07 

0,35 ± 0.08 

10 


0.20 ± 0.09 

0.12 ± 0,00 

0.21 ± 0,99 

11 


0.35 ± 0.08 

0.40 ± 0.07 

0.25 ± 0,98 

12 

BEBQ 

0.29 ± 0.08 

0.31 ± 0.08 

0,49 ± 0,05 

Means. 

0.04 

0.24 

0.35 

0.29 


Table 1 presents the correlations of the twelve trait scores 
on the tests wth the ratings of self and roommates, and of the 
ratings of self vs. roommates, and of roommates vs. roommates. 
The following symbols are used as subscripts in table 1: 


D acorea on the Downey tests 
S ratings of the subject by himself 
A ratings of the au[)jcct by roommate A 
B ratings of the subject by roommate B 

5 + A 

C composite rating of self oud two roommates, thus 


3 
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CONCLUSIONS 

1. There is no trait which shows fl. mgnihcnnt correlation of 
test scores and the composite rating of self iind two aasociates. 
Whatever the test measures, the traits arc not made clear to 
college students by means of the verbal descriptions which are 
given by the author of the teat. Or else, tlio dcIinitionB of 
ivill traits furnished by the testa have nothing in common 
with the students’ judgments of such traits in their intimate 
friends. 

2. In seven of the traits, nevertheless, the students show 
considerable evidence of agreement on what a trait is, and in 
their judgments of the ratings of themselves and their fellows 
on these traits. The seven significant average correlations 
(averages of last three columns) from table 1 are: 


Aterage r 

3. Flexibility.O.M 

6. Sclf-confidcnce.0.34 

7. Non-complittnce.....0.60 

8. Finality of judgment.0,24 

0. Motor inhibition.. 0.37 

11, Cobrdination of impulses.... .0 33 

12. Volitional peisavcration.0,30 


3. The student-student ratings show more tendency to be 
consistent among themselves (average r's 0.24, 0.35, and 
0.29) than are the test-mtings (average r 0.04). 

4. No evidence was found that a person can identify the pro¬ 
file of hiroBelf or an intimate acquaintance. 

These negative results gain significance through the follow¬ 
ing considerations: 

1. A real attempt was made to elavify the descriptions of each trait 
immediately prior to the registeriag of studeat judgmontB. 

2. All ratora were relatively mature college atudenta and gave every 
evidence of ainccrity andhoaeaty of effort. 

3. Each had proviously taken the Downey test; this serving as b 
good working definition of the traits to be rated. 

4. Each rated himself or a rooniinate intiraotcly known to him during 
an nsaociation of cnc-half to three and one-half years. 

6, A uniform rating scale was used which parallelod exactly the units 
employed by the testa. 
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SHEET 1 

Explanation or tue SiaNiFicANCB op the “TnAiTa" 

Note: A acora of 10 ia the highcat given. It would be received by the 

highest 10 per cent in a group of 100. Likewise a acore of 1 would be re¬ 
ceived by the lowest 10 per cent of a group of 100. 

1. Speed of Movcmenl: The speed of movement relative to the size 
and ago of the person scored. 

2. Freedom from Inorlia, or Load: Tendoacy to work at one’s highest 
speed without external pressure; littie tendency to relax speed; 
quickness in warming up to a task. 

3. Flexibility: Ease and success in readjustment; capacity to modify 
one's routine reactions. 

4. Speed of Decision: Quickness in reaching a decision or conclusion. 
A slow reaction hero may be due to caution or conservatiam in weigh¬ 
ing the elements involved in a situation, or be caused by one’s being 
side-tracked by irrelevant matters, or by a rambling procedure. 

6. Motor Impulsion: This trait refers both to impetuosity and energy 
of reactions, Consider the ease with which brakes or inhibitions 
are removed nnd also the tendency to an explosive reaction whoa 
the brakes are actually off. 

6. Assurance or Self-Confidence: This refers to the degree of confi¬ 
dence with which one maintains his opinion against contradiction. 
A 9 or a iO reaction signifies an aggressive reaction—the burden of 
proof being thrown on the person doing the contradicting; 7 and S 
are confident reactions but reasons are often cited for one’s con- 
hdenco and the burden of proof is accepted) 5 end 6 are tactful re¬ 
actions; and below 5 there ia a grading down to complete failure 
to assert one’s own opinion. 

7. Eestsiance or Non-Compliance: The vigor with which one reacts 
immediately to a blocking of one's puiposc. It grades from strenu¬ 
ous reaction to complete passivity in the face of opposition, 

8. Finality of Judymenl: Care used in making final judgments, or, 
assurance of correctneas of first judgments. 

9. Motor Inhibition: Capocity to keep in mind a set purpose and to 
achieve it slowly. It involves power of motor control, imperturb¬ 
ability, and patience. 

10. Interest in Detail: Attention to details. This trait ia not equivalent 
to accuracy which usually carries an implication of power of keen 
analysis. One may possess great capacity for detail and yet lack 
penetration in the selection of details. Care for detail is more 
evident in the execution of a plan than in cleverness in making apian. 

11. Coordination of Impulses; Capacity to execute adoublo task without 
a preliminary trial; capacity to handle a complex situation without 
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lorgetting cither Inctor involved. This tvD.it is pvohftbly allied to 
keeping one’s head in a confusmB situaLion. 

12. yolitiojiff? PcraeiicrdtiOTi; Pcvaiatcncc in. cltorts. Willingness to 
make repeated trials at betterment of dTort in doing a task of aome 
difficulty. 

SHEET 2 

Ratino Form fou Will Tjiaits 

Date.NamcoCRntor. 

Direclions: Read over the de.scriptions of the traits on the sheets of 
ioatruotion carefully. The trait descriptions arc verbatim quotations 
and hence cannot be modified or amplified for present purposes. 

Hole 1, Tt]j ioussevifr\i'imntonlhe8cale, I’.e,, all the degrees from I to 10, 
This is the or^hj way that valid and disct'iniinaling ratings can be 
secured. 

Note It is usually advisable to rate nil subjects on Trait 1, then on 
Trait2, etc,, rathor than attempting to rote the traits in order 
for one subject before proceeding to tlie next subject, 

}fole 3. Enter your rating in the cohumis hcloiv; taking care that ijour 
raling on Trait 1 is in the colu??in for Trail J, /hoi for Trail S 
in the column for Trail 2, clc. 








THE OPINIONS OF COLLEGE STUDENTS 

IDWAUD S. JONES 
Unioersily of Bujfdo 

Tho opinions of college students may have V6iy little effect 
on the course of the world. Obviously they reflect the early 
environment in which these students have been nurtured, plus 
fl certoin amount of reading with deliberations. But such opin¬ 
ions may still be worthy of our study from two points of view, 
They may show ua to some extent the influence that college 
training is having on student opinion. They may also give us 
valuable indications of the intelligence or other characteristics 
of individual students. 

It is not entirely correct to say that a man's opinions will 
determine his actions, but there arc certain ideas, or beliefs 
which sot a limit to behavior. A man who is decidedly liberal 
in the conceptions of religion, i.c., one who is decidedly skeptical 
regarding the divinity of Christ and pci'BOiial immortality, will 
have diflicultiGS to aay the least if engaged in religious or social 
work under a thoroughly conservative individual. 

But radicalism or liberalism is not all that counts in the field 
of ideas. There is also the question of how certain a person is, 
how strongly convinced he is. To be positive and certain of 
one's convictions is a valuable trait in many situations, It is 
undoubtedly valuable for the executive who must make plans 
and carry them through. A point of view thoroughly believed 
in lies more or less consciously in the background as an organiz¬ 
ing force for other ideas or viewpoints. If I am once thoroughly 
convinced that large inherited masses of wealth are unjust, my 
whole set of economic ideas may become organized about this 
one. It is well known that ideas arc inter-locked in this way, 
although there maybe some curious contradictions in individuals. 
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Another value in holding certain positive convictions is the 
fact that the individual is released for other things. It ig 
mental economy to have settled a point, and not hold it in re¬ 
serve for further consideration. It is conceivable that men 
can accomplish more when they first read a new research, if 
they take the attitude of Darwin, who said that hig first tend¬ 
ency was to believe wholly in the validity of tlie writer’s view, 
It wag only at a later rending that a spirit of cautious skcjpticism 
crept in. 

Your Opinions and Convictions 

Consider encli of the atitementsbelow. If you urc strongly convinced 
that a statement is true, underscore “2" on the extreme left, ^or ex¬ 
ample before the etntemont "the world is approximately a sphere,” 
you ivould probably underscoro ”2” because you have evidence, or are 
otherwise sure of it, Undoreooriog “1” means that you are fairly cer¬ 
tain a statement is true, or that it is more right than wrong. If you 
draw a line under "0,” it means that you are entirely uncertain, that 
you have no opinion on tho aubjeot. Underscoring ‘' — V raenns that you 
oonaider it more wrong than right, and “—2” indicatoB that the state- 
menb ia entirely false, that no rcaaonahlo person would consider lb true, 
2 10-1—2 There is more justice and real democracy in the 
United States than in any other country in tho 
world. 

2 10-1—2 The young people of today are no moro immoral 
than the young of two or three deendea ago. 

2 10-1-2 Bluffing is poor policy in profeesionnl life, The 
better doctors, lawyers and business men avoid it. 
2 10—1—2 The world at present is more wbolcsome than at any 
other period. Men are more unselfish and social- 
nvinded, 

2 10 - 1—2 Modern advertising is a aocinl blessing, 

2 10-1-2 Our governmciit is controlled by financial 

Lntercats. 

2 10 —1 —2 Working men should organize into labor unions, 
ft ia the only method to insure fair treatment. 

2 10—1—2 The expert mechanic should get about the same as 
the business executive. 

2 10—1 -2 Newspapers are afraid to tell the truth. They arc 
over-influenced by men of wealth and Bpccial 
privilege, 

2 10 — 1—2 Poor men cannot got justice in the courts. 
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2 10-1 
2 10-1 

z 1 0 -1 

2 10-1 
2 10-1 


-2 One cftniiot be health; and at the same timu smoke 
tobacco and drink strong coffee. 

“2 The man who peraistB in exceeding the apeed limit 
on the public highways should be jailed like other 
cnmiiials. 

—2 A student in high school or college caught cheating 
in ail examination should bo suspended from 
school- 

-2 First degree inurdercrB, when caught, properly tried 
and convicted) should be executed. 

-2 High school atudenta today are not required to 
work (study) as hard as tliey should for their own 
good. 


2 10-1 

2 10-1 
2 10-1 
2 10-1 
2 10-1 


-2 It is better to have n world full of clever happy men 
without ideals than stupid unhappy men with 
ideals. 

—2 The thrill and romance from moving picturesaregood 
subHlitutc.s for social life and other recrcationa, 
—2 It is hririnless for young people who are not engaged 
Lu kiss each other secretly. 

—2 People who arc unhappily mated should be allowed 
a divorce even when there is no adultery, 

—2 Dancing is more apt to be morally good for one 
than bad. The ill efTeets on one’s thoughts are 
rare. 


2 10-1 
2 10-1 

2 10-1 

2 10-1 
2 10-1 


—2 Whore religion is antagoiiietio to modern science, 
religion should be allowod prcccdenco. 

—2 It is better for a teacher to teach unproved truth 
then error which he earnestly supports with 
evidence. 

—2 Tlio religious missionary is on the average the great 
altruist, as he is thinking only of the good of 
oLlicrs. 

—2 Tlierc is plenty of justification for the belief in a life 
after death. 

— 2 Man was created directly by God, and not indirectly 
from lower animal forms as evolution teaches. 


A high degree of certainly in various common ideas may, 
however, make iv man less valuable in many occupations. 
He is no cloulii leas plinlilc in fitting into the attitudes of an 
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organization. He may itialcc a poor administratoi' in certain 
fields where ideas arc changing rapidly. 

Another distinction which is available in considering a man's 
attitudes or opinions is liia tendency to avoid any opinion. 
Out of 25 questions, one student will have opinions for or against 
the issue in 23 eases and complete doubt or indifference in only 
two; another student has ojiinions in only 13 of the cases. A 
high index of doubt signifies caution, but more than that prob¬ 
ably a degree of narrowness in the questions concerned. 

One other trait which is discernible in many students is the 
tendency to accept a statement in its positive form. In other 
words certain students are highly suggestible in that they react 
in favor of ideas or statements, while others are inclined rather 
to oppose statements as presented to them. 

The set of 25 statements, with instructions, found on page 
428f, were given to 248 college freshmen, 70 upper class students 
(almost entirely seniors), and 94 students in the midst of their 
second year of law. The law students were selected for two 
Teasona; (1) these men are to deal primarily with social and 
political situations, where abstract social opinions count or at 
least are often considered; (2) it was suspected in going over the 
blanks submitted to freshmen that those students electing to 
follow medicine or a branch of science dihered in the nature of 
their responses from those students who hoped to take up law. 
Hence it was thought there might be a legal type which should 
be taken into account by a personnel office. 

The 25 questions divide up into five groups of five questions 
each, The first five deal with questions of national and social 
optimism. The second set are on the labor problem and eco¬ 
nomic status in general. A third group deals with discipline, 
a fourth with social life and the conventions, while the fifth is 
in the religious field. 

An outstanding feature is the wide range of responses to every 
statement given. Hardly a statement escapes being scored 
under all five headings: —2, —1, 0, 1, 2. To bo sure, some 
statements are marked preponderantly plus while others are 
scored minus, but an average score for a question has practically 
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no meaiiiiifi: on aiicounL of the wide range of reactions to each. 
For example on the Hfalcnient “Our RovernmenL is controlled 
by great rmiuicial iutcrcsls” the results of the 418 answers 
are; 


Strongly Rdiiviuml. 59 

Morn Lriii; tliaii fdl.se.. 

Uiificrliiiii... 55 

More fiilsc Lluiii trill'. 103 

Convinced it is ^vronj?. 05 


The most signiricant Rcncrul ctlucational implication is the 
slight effect that a colloge training has had on the real opinions 
of our sLudonls wlio arc now seniors in the Arts and Science 
college. I'licrc. is almost as large a proportion in the senior 
class who arc conservative or reactionary in their responses ns 
in the freshineu class. Apparently this type of opinion is 
influenced fur more by home training and religious disposition 
than by what the student.s are talcing away from their college 
courses, 

Only in souk; (|uestiona dealing with economic status and 
with religion is Uiore any decided difierence between seniors 
and froslmion, In tlic economic type of question the seniors 
are apparently iriorc (anwervative than the fro.shmcn. They 
tend to believe more generally than do the freshmen that the 
“expert inechnuic sliouhl nol get about the same income as the 
business executive,” and also that “poor men can get jus¬ 
tice in tlie conrfs.” M'liat is, the freshmen wabble about the 
center of tlio po.ssiblo respnn.scs (perhaps because they are 
suggestible in favor of positive slatements), whereas the sen¬ 
iors choo.se the negative side of the statement as put in the blank, 

Religiously the seniors tend to be far more libcml than the 
freshmen, On the last two questions of the series particularly, 
there is a distinct cleavage, ycniors arc skeptical (i.c,, hover 
around 0) on the (picsLion of life after death, wdiilclhc frc.shmen 
arc for tho nio.sl i)art convinced that there is plenty of jiistifica- 
cation for Hueli a ijelief. I'h'i'slnuen also Icnii towards a belief 
in opposition io evotntion, whereas seniors Lend to accept cvolu- 
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tion, the men being strongly opposed to the statement ag found 
in the blank. This is true in spite of the fact that the propor¬ 
tion of ProteaLania, Catholics and Jews remain about the same; 
approximately 50, 25 and 25 per cent reapcctivcly. 

The sex differences are also less agoificant than one might 
expect. There is a more conservative altitude of the men in 
economic quG.sbions, and a distinctly more conservative attitude 
among ■women in the religious questions. In the field of social 
relationships there is relatively little difference. Men are more 
inclined than women to be skeptical about the elevating influ¬ 
ence of dancing and to want the fiist degree murderer hung; 
while women are slightly more apt to feel that divorce is un¬ 
desirable. 'Women tend to be mote convinced in their opinions 
thou men in the arts college, but less certain on the average than 
law students of similar age. In all other general respects, 
there is no significant difference. 

Law students in the upper classes do not differ markedly in 
their opinions fiom other men. They are somewhat more 
conservative in economics and also in religion, particularly in 
the latter field. The majority of law Btudents seemed to be 
strongly opposed to evolution, whereas very few upper class 
arts men still hold this belief. 

In one other respect there is a differGncc, in the degree of the 
certainty of conviction. The law students tend rather strongly 
to favor plus or minus 2. In fact, 53 per cent of the responseB 
indicate certainty, ^Yhel•enB only 45 per cent of the responses of 
the arts men show this same certaiuty. Trom a different angle, 
it appears that the median amount of certainty among a group 
of law students about equals the upper 25 per cent point, accord¬ 
ing to certainty, for arts students. This differoiice can be seen 
plainly in the freshman class ns a whole. Freshmen who were 
considering law as a vocation are considerably more apt to 
underscore a plus or minus 2 than those who were going into 
• medicine or a science career, Pcrliaps this is a real hint then 
for those who are interested in the analysis of personality with a 
view to vocational guidance. 

In attempting to relate the different quantitative values 
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obtainable from auoli a study of opinions with the results of 
intGlligence tests, the corrclationa found were very small. 
There was a sliglit positive relationship between intelligence 
scores (as obtained from the examination of the Kducational 
Research Council) uml certainty, and also with the tendency to 
be radical, but the coiTolationH arc all less than 0.20. However 
this ia no reason for di.Hparugiiig tliis type of test. ‘'Certainty,” 
for example, appeals to have a fairly high reliability coefRoient. 
Even with 25 itom.s, the correlation index between odd and even 
numbers is 0,71. I'lic more incnsures we have which are valu¬ 
able and at the same time poorly related to intelligence the 
better olT we sliall l)c, as they may be used to supplement the 
vesvdts of intelligence testing. What any man docs is only 
partly a product of liis intelligence. There are also various 
emotional factors which may contribute to the degree of one's 
instability or forccfnlness. 

"IndifTerence” ami “radicalism.” and “suggestibility’' are 
none of them na Higniftcant with ns small n number as 25 
statements, Their cocnicient.s of reliability amount to about 
0.5, wberoiiH corrolations with intelligence are hardly more than 
0.1, There is a alight tendency for the more intelligent man 
to be more radical and more positive but less suggestible than 
the average, 

The analysis of individiuil records shows decidedly interesting 
and characteristic boiil.H, at least for the senior students whom 
we have come to know quite well. Here is a senior, brilliant, 
artistically inclined, with an intense desire to be a teacher of 
English in a college. He is inclined to be strongly convinced 
of his point of view, and radical on most questions, though in 
spots he takes a strictly conaevvative attitude. He is not 
consistent with himself in spite of strong convictions and no 
feelings of indifference or dovihl. His teachers know this man 
to be a most intorosting student, ife shows brilliant analyses 
and raises interesting questions in a class room. Pie does not 
conform to any pattern, hut scoins often prejudiced by minor 
items, He will (loiil)tlcss ho a creative contributor in one 
or more of the lields of art, perhaps because he is not bothered 
by consistency. 
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Another nian of the senior class, typically a scientist, is 
extremely cautious in all his attitudes. He is really convinced 
of the truth of but few of the statements, but is thoroughly 
consistent when he does react. In the case of eight of the 25 
statements, he undei'scored "0” which means that he has no 
fixed opinion. This man is known around college to be some¬ 
what narrow, decidedly timid in his expressions, but one of the 
two or three ablest men in the group interested in science. He 
is being considered for an nssistanlship in one of the 
departments. 

An attractive girl of fair ficholai’ship but witli a particular bent 
toward social leadership and with occasional high grades, show¬ 
ing superior insight in certain courses, has been invited to go 
into church work with a very conservative religious group, 
She, however, is thinking seriously of teaching, A glimpse of 
her reactions to this outline arc interesting. She is 04 per cent 
liberal in her views, particularly in religion. She takes two 
attitudes which would seem to interfere seriously with her happi¬ 
ness and intoi'cat in continuance in religious work. She believes 
that where there is a conflict between religion and modern 
science, religion sliould noi have precedence. Then she strongly 
believes that a world full of clever happy men without ideals 
would bo superior to stupid unhappy men with ideals. Slie 
also is inclined to doubt a justification in a belief in life after 
death- 

Certainly this combination of beliefs would bo unfortunate in 
a conservative religious organization. 

One senior who has been a very well liked leader among the 
girls, shows herself up as strongly disposed to accept the posi¬ 
tive side of all statements. She has only scored the negative 
side in four statements. In spite of a fine liberal enthusiastic 
attitude, she is apparently so suggestible as to allow a abatement 
to swing her to the point of inconsiatenoy. 

A very superior science student has n large per cent of "0” 
and ”1'^ underscored, but she is strictly consistent. She is 
particularly a severe disciplinarian, but otherwise inclined to be 
quite liberal. 
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It is siRiiificiiTit that profcssora who como into the personnel 
office of Llic! univorMity do ropnntodly turn lo Die reactions of 
atadenls to Htn tninciilH. 'I'licy are, in fact more interested 
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of greatest intercHt in liigh scliool, religion, scores of intelligence 
testa, and a host of otlHir things which iinj available in the 
folders for each sUideiiL. 
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An employer interviewing a prospective candidate in teaching 
wants to know what she thinks, or what her opinion is. Un¬ 
questionably an evaluation of personnel opinions can be made 
a part of the scientific study of personality. 


TABLE 2 

Pemniago oj slalements undcmcoTed mdicaling compklt douhl, certainty, 
])Ositimcss and Tadicalism 



KUMDEn 

or c\a£B 

COMfljfcTD 
DOUDT 
(FEll CENT 
"0") 

RfinTAlNTy 
(pan oiiNT 
"2" on 
"-2") 

POSITIVE* 

NE&f) 

(PSn CENT 

"l"on 

"2") 

nVDICAIr 

ISM 

Women freahmen. 

78 

10,5 

61 

02 

32 

Women acniora. 

54 

8.4 

46 

58 

45 

Mon freshmen. 

170 

13.5 

46 

02 

32 

Men seniors. 

22 

9.2 

44 

65 

40 

Men law sbudents. 

94 

6.9 

63 

57 

35 


41S 






Table 1 gives a summary of the commonest attitude of men 
in the arts college^ women in arts, and men in law school, for 
each of the 25 statements as listed. Thesymbol "-b" indicates 
a distinct leaning in favor of the positive statement, "O’' indi¬ 
cates no definite awing to either side, while stands for an 
attitude in opposition to the statement. Table 2 summarizes 
certain general tendencies. 






















MENTAL FATinili'i OF INDIANS OF NOMADIC AND 
SI'iDKNTAUY TUIliFS* 

TJIOMAS It. CAIlTil 
Vnivcnihj of Iknvcr 

Prcvioufl studies of mojilul fulif'ue among races indicate 
that there are racial (liffcn'enccs in tliis pliasc of mental work as 
betn’cen full-l)lo(Kl IiidiiuiH of nomadic tribes, whites and 
iiegraea, rarli(Milarly in r(‘sp(^et t(> ncciirnle performance is 
this found to Inj true sincu the inoaHure.s of differcnceg, as taken 
from the overiuiiping nm, using the white medians as bases, 
for Indiana, the young ones, 7().'l per cent, the older ones, 
C3 per cent; for iicgrotJH, lln? young (mos, 19.3 per coni, the 
older ones, M.o per cent (1). Wlien we cojisidor mixed-blood 
Indians in roapcct t<i mental futigun wi*, find that in accurate 
performance, they neem to oc.cupy a middle ground between 
whites (2) and /iill-blofM) Imliiuis ihougli in attempted per¬ 
formance they tmid to In; mon*. speedy tlinn the whites and 
Icag speedy tlnui tin? full hloorl.v, by llii-s .same jncnsijre of over¬ 
lapping (3). 

The que.stiori arisn.*! n.H to wliother or not tliis may be said 
to hold of KCdmitiiry Imlians ns well as of those of nomadic 
tribes. On a Ijusih of actual .scores, with intelligence tests— 
N. L T. Scale A—it wiiH found by Ihc writer tliat age for age 
the nomadic Indians tiro more intelligent than the sedentary 
Indians (4), though to 1)C Hurc, social status and proximity to 
ropreseiitativos of the while civilization favored the nomadic 
tribes here examined more than the Kcdcntary tribes, 

The nature of a corrclatani between ability to hold to a mental 
task such as the oiu? made use of in the present experiment 

‘ Paper read licforc the Aiiioriciiii I'wyr.holof'ioul AwBocialion, Decem¬ 
ber, ]D2;), jil 

4:l7 
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and ijitclligcncc is as yet unknown. It is a prolilein wliose 
solution may bo nndcrfcaUcn later on, However, the rosulta 
appear on the face of things to indicate that there is no corrcla- 
tioii of a significantly positive sort as rc-speets intelligence of 
uomtulie full-blood Iiiclinna, mixed bloods, mid wliitca a.s racial 
groups because measures of intiilligence of these groups show 
just the oppo.sitc tendoney aa compared with the tendency in 
measures of mental fatigue. Thus it would seem llml the 
work curvo test used in the present oxporiment docs not incasuro 
intelligenec though the results indiciitc racial differences in the 
work curve, 

In this study our problem is: If full-blood Indians of no¬ 
madic tribes are able to resist tho onset of nientid fatigue as 
here measured more successfully than whites, or mixed bloods 
—representing a mixture of white blood and nomadic Indian 
blood—is it just a matter of Indian blood so regarded or could 
it he due to the tribal habit of nomadi.smnsdi.sl,inguishedfrom 
that of sedentary practices?^ 

AVe do not mean at all to attack here the problem of ac¬ 
quired characteriBiica. That would bo too large a task just 
now. But we wish in fact to avoid facing such u biological 
problem by saying that the Law of Survival of tho Fittest 
could easily account for any difference liere to he found in 
comparing nomadic and sedentary Indians since the law would 
work with more vigor among nomadic Indianfl than among 
those of sedentary habits. Nor would we go back of the bare 
statement of fact of Indian blood to its origins, rather would 
we leave that for the anthropologist. We are merely granting 
tentatively that the origins of the Indian bloods here con¬ 
sidered are the same, and following that we am saying that 
some of ita ancestry followed nomadic habits and .some seden¬ 
tary habits.® 

^ The data tor the sedentary Indians were obtained by tlie writer on an 
expedition made poaaiblc by eaurtcay of the (truiiLfl Coininitteo of the 
Ameviean Association for the Advancement of Science. 

’The clasaification of Indiana ns nomadie and sedentary wna 
made at the angReiJtion of Prof. James I'l. Ponvee, Professor of Anthro- 
pologji, Univeraity of Texas. 
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From an interest in what was going on in the minds of the 
subjects in addition to the originally behavioristic phase of this 
study we have undertaken to find out something of the sub¬ 
jective states of these psychologically untutored subjects and 
as a matter of sheer curiosity we obtained from them some¬ 
thing like introspection at the end of the expeiimcnt. 

The materials of the experiment were the Thorndike Mdi- 
tion Slieets arranged in two kinds of tablets, that is of fourteen 
sheets and twenty-one sheets respectively, the tablets of four¬ 
teen sheets being used by younger subjects and the ones with 
twenty-one sheets being used by the older subjects. The 
subjects were full-blood Plains and Southeastern Indians and 
Pueblo, or Plateau Indians found in the United States Indian 
Schools of Chilocco, Oklalioma and Albuquerque, Mew Mexico; 
the Chilocco Indians, representing the nomadic Indians and 
the Albuquerque Indians the sedentary Indians. The sub¬ 
jects of the younger sub-groups of Indians had attained aa 
high as fourth grade—excepting five of these—in the United 
States Indian Schools and those of the older sub-groups had 
attained the seventh and eighth grades in these schools. 

The ages of the nomadic group averaged for the younger and 
older subjects 15,7 and 18.3 years respectively, In the seden¬ 
tary sub-groups the average for the younger subjects was 11.8 
years and for the older subjects it was 16.2 years. Following 
we liave the grade composition: 


DLOOD OllOUl'fl 

HUkinen 
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Tiiini) 

OnADB 

NUIIflBR 
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FODIlTU 
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5 

54 
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20 
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57 
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This gives for the younger subjects: Nomadics, 61; sedentary 
Indians, 57; and for the older subjects we have, nomadics, 47; 
sedentary Indians, 66. Both nomadic and sedentary groups 
are to be regarded as composed of full bloods altogether if we 
may lake the statement of degree of blood from tlm United 
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Statog Indian School records and the statements of the sub¬ 
jects themselves. 

The sexes are about equally distributed, as follows: 



roUNaKKHUitiecrti 

m.uiinAuiijBCTa 


MaIcs 

1 

r«itiiik9 j 


Fomslos 

Nomadica. 

25 ' 


31 

17 

Sedentary. 

31 

2C 

2D 

37 


The work curve experiment has b«!n described elsewhere 
as to its administmtion (1). The younger and older sub¬ 
jects work continuously for twenty-eight and forty-two min¬ 
utes respectively. At the start tboir good-will is obtained 
by getting their eonscnl to see who is the "best adder in the 
class" and the e.xperiment is playfully characterized us a 
"race." No interruption on the outside or interference of any 
sort is porniitted. while the performance is, going on. No 
motivation in addition to what is offered at tlie start is given 
at any subsequent time during tlie work period. In fact great 
pains are taken to keep the conditions of the experiment con¬ 
stant 30 that the individual aubject’s internal cfHojency as a 
worker will be indicated by the results on the data shceta. 
Only two minutes are spent on a sheet and every subject 
works on the same sheet each two minutes. At the end of tlie 
experiment the subjects were asked to write on the work curve 
tablets whether they were "not tired/’ "a little tired," just 
"tired," or "very tiuKl.” To be sure the Bubjectg are inex¬ 
perienced intraspectionists but we offer this for what it is 
worth- 

The original data for this experiment were found in the 
tablets after the subjects had caiTied out the instructions. The 
data were handled thus: 

1. To ascertain the number of columns a subject attempted 
each two minutes. 

2. To find out what was accurately performed each two 
minutes. 





MENTAL FATIGUE OP INDIANS 


441 


S. Attempted cokmus and accurate columns for an mdi- 
vidiial ■were totaled. 

4. Froni these totals were obtained the per cent accurate for 
each two minutes and likewise the per cent attempted for each 
two minutes. 

5. Number 4 gave -what we have called indi-vidual work 
curves expressed as per cents. 


TABLE 1 

Showing average of the individiial curtes for fourth grade fulUhlood 
Puehlo {sedentary) Indians 
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mm 

7.7 

4,3 

0.4 

4 

7,2 

1.4 

0.1 

8.8 

4.6 


6 

6,8 

1.4 

0.1 

6.7 

3,7 

1 0.4 

6 

7,6 

1.1 

mm 


4,6 


7 

6,1 

1.1 

■SI 

5.6 

3.6 

0.4 

3 

6,2 

1.1 


6,1 

3,8 

0,4 

9 

6,6 

0.6 


7.0 

4.6 

0.6 

10 

7,8 

1.1 


6,6 

4.5 

0.5 

11 

mm 

1.3 


8.2 

6,2 

0.6 

12 


1.5 

■a 

8.4 

6.2 

0.7 

13 

H9 

O.S 

0.1 

6.4 

4,1 

0.5 

14 

mm 

O.Q 

mm 


4.6 

0.5 


6, These individual curves, as in number 5, were combined 
into group curves called the average of the individual curves. 
This made group curves of per cents of total attempted and 
accurate performance, i.e., two curves for any sub-group of 
subjects. Table 1 will show the data^ for the curve for at¬ 
tempted and accurate performance of the sedentary sub- 

* Tlic dato for all blood groups except that of Pueblo Indians has 
been previously published in Journal of Applied Psychology, vol. iv, 
pp, 242, and vol, vi, pp, 336. 
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groups of fourtli grade anc! tal)lc 2 will give tlic data for at¬ 
tempted and accurate parfornmnce of seventh and eighth 
grade aub-group. These data are in the form of average, 
average deviation, and probable clror of per cents for each 
two minutes.® 


TAIU.P. 2 


Showing average of the individual cutvos for scvcnlh arid cif/hth grade full- 
blood rxiello {micnlarij) Indiana 


rsniODe 

TBit CKNT AirRMPTED 

I’BIl CBNT ArCUlUTE 

Avorngo 

A.D. 


Avonigo 

A.I). 

I’.E. 

1 

C.5 

1,1 

0,1 

0.1 

2.5 

0,3 

2 

4.4 

0.8 

mm 

5.5 

2.5 

0.2 

3 

4.8 

0.8 

■fil 

5.5 

2,3 

0.2 

4 

4.8 

0.8 

O.O'j 

5.8 

2.1 

0.2 

5 

4.3 

0.9 

0.08 

4.3 

1,0 

0,1 

6 

4.G 

0.7 


5.1 

3.3 

0.3 

7 

4.3 



4.3 

1.8 

0,2 

8 

4.G 

0,4 


4,2 

2.1 

0.2 

0 

4.7 

0.7 

0.08 

4.1 

2,1 

0.2 

10 

4.5 

0,8 

mm 

3.8 

1.8 

0,2 

11 

4.G 

0.9 

iHfl 

4.0 

1.9 

0.2 

12 

4,G 

0.8 

0.0-1 

4,2 

1.9 

0.2 

13 

4,8 

0.4 

0.09 

4,3 

2.7 

0,3 

14 

4.3 

0.8 


4.0 

2.2 

0,2 

15 

4,9 

0.4 

0.07 

4.2 

1.7 

0 1 

10 

4.8 

0.7 

0.00 

4.6 


0 2 

L7 

4,8 


0.10 

5.2 

1.0 

0,1 

18 

6.2 

0.9 

0 07 

4.9 

1.8 

0,2 

19 

4.4 



4.2 

2,4 

0 3 

20 

6,4 

1.0 

0.12 

4.8 

2,4 

0.2 

21 

4,8 

I.l 


4.1 

2.3 



Figures 1, 2, 3, and 4 give a graphic rCprescmtation of at¬ 
tempted and accurate performance for the youngor and older 
sub-groups in the form of smootlied-out curves. 

®T1ib writer ncknowiedReg tho aBsistatico of two of hifi gradufttc 
studenta, Miea Helen G. Mercer and Miaa Idorenco Morcor in liivnclling 
the data for the tjedentavy Indians. 
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It will be seen that the curves for nomadic full-blood In- 
dians^are somewhat difTerenli from those of the fulhblood seden- 
tary^eapeeially in the ca&e of those representing efficiency 

Attempted porfomifinuc 



Minutca 0 4 6 t2 16 20 24 26 

Fiq, 1. AviiiiAGti or THE Individual Curves vor Youngbr Surjectb 


Aeoiirato performance 



Minnies 0 4 6 IZ 16 20 24 28 

Fig. 2, Avkhage of the Individual Curves eou YouNann Sudjects 


during the accurate perforinance. Tii all carves the seden¬ 
tary Indiana tended to do more of the work at the start than 
did the nomadic Indians. With the former wo find a tendency, 
toward initial spurt in all the curves but the attempts curve of 


TUB JOUUNAL OF AITLIED rSVClIOLOnY, VOL. X, HO. 4 
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the younger subjecis while fchfjro ia warming-up indicated with 
the latter. If wc take into consideration the curves at the ends 
we note that always the nomadics arc better than the seden¬ 
tary subjects though sometimes there is only a slight advan- 
Attcmiitcd performance 

% 

]D 
9 
6 
7 
6 

5 

4 
3 
2 
1 

Minute el 

Fja. 3. AysnAGE of tub iNDiviDUAfj Convus ron Onoren Sdojects 
Accurntc performance 

% 

to 

3 

6 
T 
6 

5 

4 
3 
2 
1 

Minutea 6 4 0 S 16 ZO 24 Z6 32 36 40 4Z 

Fig, 4. Avbhagc op the Individual Gcdves for Older yunjECTa 

tage as in the case of the two curves for attempted performance 
for the younger subjects. The curves for o/Iicieiicy during the 
attempted porfonnance arc more nearly siniilnv than are those 
lepresenting that fur the accurate pcrformunce. They also 
appear to fliictuato less, however, from the appearance of the 



-Nomadic 

-Sedentar;^ 
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curves themselves merely, the nomadic sub-gi'oupa seeming 
to have the advantage over the sedentary Indians. The 
former appear to get moi-c practice effect as indicated by the 
curve slopes than the latter. 

The term "mental fatigue" is used here in a restricted sense 
and not in the way in which the popular mind regards it. 
Even the word "mental" has had its purgings until the dy¬ 
namic psychologist and the untutoi-ed person may converse only 
with embarrassment. Since the situation in this experiment 
was so planned that external factors could scarcely hinder the 
pei'formance once started and all hindrances to work setting 
in later must be of an internal and subjective nature set up 
by the performance, i.e., actual loss of neural efficiency, ennui 
due to the task, interference of mental proceesea, such as per¬ 
severation and overlapping, feeling of being tired due to dis¬ 
traction, of actual physical fatigue induced by strain, the an¬ 
noyance of inhibiting tendencies to do something else besides 
the task in hand; and since these internal and subjective states 
are probably bigger factors than the mere motor processes of 
writing included in the performance whose results measure in 
terms of speed and accuracy in an objective fashion the mental 
work as handicapped by the above mentioned internal states, 
we may with these qualifications, say that the objective re¬ 
sults measure an internal condition of efficiency (6i and may 
call the loss of efficiency an internal or "mental fatigue." To 
be sure this complex is not the old mental fatigue of the popu¬ 
lar mind. 

We take here as a measure of loss of efficiency the results of 
a comparison of efficiency at start and finish of the total 
continuous work period. By referring to table 3 we find that 
the nomadic Indians excel the sedentary Indians in resisting 
fatigue in both attempts and accurates categories, but more 
in the latter than in the former. In attempts for the nomadic 
younger sub-group there was a gain of 6.8 per cent, while for 
the younger sedentary Indians there was a gain of 4.7 per cent; 
and in the accurates category the figures stand 8 per cent gain 
for the former and 13.4 per cent loss for the latter. For the 
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older sub-g]'oup the nomnds expenoiicod in attempts a gain 
of 5.9 per cent and the sedentary subjects of that sub-group a 
loss of 1 per cent. In accurate porformaiico for the older sub¬ 
groups the noinadics had a gain of 0,3 per cent and tlie seden¬ 
tary subjects auffr.ved a loss of 2H.4 pov cent. It is interesting 
to nolo that llioiigh the youngor sedentary Indians are younger 
than the nomadic younger Indians on the average 3.9 years 
and the older sedentary Indians are only 0.9 of a year younger 
on the average than the corrc.Hponding nomadics, still the 
young sedentary Indians stand closer to the nomadic Indians 
according to the measure of mental fatigue tlian do their 

TiUlLU 3 

Showing results of comiyarison oj Tier cents in first and last six minutes of 
work for nomadic and sedentary ftdl-blood Indians xmiig the 
first six minutes as a hasc 



NlIKULll 
vy CAHEd 

1 

1 

' ,ACCHllATi;a 

Young subjeetB: 



1 

Nomadic. 


()’.K% gain 

R-0% Rftiu 

Sedentary. 


4.7% gain 

13,4% losH 

Older aubjccts: i 




Nomadic. 


5.0% gain | 

0 .3% gain 

Sedentary.... 


1.0% loss 1 

2.3.4% Insa 


older ethnic brothers, In this instance at lea.st ago does not 
seem to favor the latter. 

Elsewhere (2) we have discussed the nature of the work 
curves of whites, negroes and Indians in addition to the facts 
of fatigue as brought out by the method used above. Tliis 
was for the purpose of determining statistically if there are 
really different racial work curves for the subjects studied; 
just a difference appearing between averages is not to be 
regarded as a significant difference in comparing group per¬ 
formances, One means of determining such differences is to 
measure the amount of overlapping of the distribution of one 
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group over that of the other, This we have done here, having 
proceeded thus: 

1. To tap the work cui-ves at various points so as to find 
what per cent was done during the first six minutes of work, 
what was done during first fourteen or the first twenty-two 
minutes of work for younger and older subjects respectively, 
and what was done in the last six minutes of work. 

2. To lake the mediaais of the distributions from which 
these parts of the curve were derived and compare them to see 
if these indicate differences. 


TADLEI 

Showinfi medians of •per cents done at various times during total work 
'period for nomadic and sedentary Indians 



FIDBT 0 KUNDTBB 

FinsT 14 

MINUTES 

1 L,\ST 0 .MINUTES 

A 

SB 

|i 

o 

"0 

o 

e, 

SB 

Accurate 

"u 

"E 

•s| 

TSS 

.rt* 

Youngcraubjects; 







Nomadic... 



48.3 

49,5 

22,6 

20,3 

Sedentary. 

23.8 ' 

24.6 ! 

50,7 

52,5 

22.3 

18.6 

Older subjects: 







Nomadic... 

14.4 

14.0 

61,4 

53,0 

15.2 

14.8 

Sedentary. 

15.2 

16.8 

i 

61,5 ^ 

65,5 

15.1 

13.9 


3. To test the reliability of the differences by seeing what 
per cent of one group's measures attain and exceed the median 
of another. 

An examination of table 4 will sliow the medians of per¬ 
formances for these three phases of the nomadic and sedentary 
Indians work curves. The medians will be seen to read thus: 
In attempts category for nomEtdic younger subjects, first six 
minutes, 20.5 per cent; for first half, 48.3 per cent; for last six 
minutes, 22.5 per cent. In this category for the sedentary 
younger subjects the medians arc for fiist six minutes, 23.8 
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per cent; first half, 50.7 per cent and for last six miuutea, 22,3 
per cent. In the nccuratca category the younger subjects of 
nomadic group show /or the same phases of the curves respect- 
tively as above indicated, the medians, 19,3, 49,5, and 20.3 per 
cent, and the younger subjecta of aeJeiitary group show for 
these same phase,g respectively, 24.5, 52.5, and 18.C per cent. 
That ia to say on a basis of comparison o( medians alone of 
these three phnsea of the two Indian work curve,s the fact ia 
indicated that the nomadic full-bloods tend; 

1. To be more deliberate at start than the Sedentary full- 
bloods, doing a amaller per cent of their work at the start of 
the game. 

2. To shotv that by tho time one-half of the total work period 
of twenty-eight minutes ia up they have not done in either 
performance category quite oiie-lmlf of their work but will do 
more than half of it in the latter half of the total work period; 
whereas the sedentary Indians are, in both categories, consist¬ 
ently inclined to do more than half of their work, i.e,, they 
are more in a hurry to get through with the task. 

3. To show that at the end the nomadic Indians are in¬ 
clined to do a larger per cent in either category than at the 
start, whereas the sedentary sub-group tends to do leas at the 
end than at the start and a smaller per cent of its total work 
in either category than did tlio nomadic sub-group. 

For the older sub-groupa we have just about the same situa¬ 
tion, but especially is it more emphatic in the case of the ac- 
curates category. Here the nomnclicg tend to go about their 
work less speedily and more cautiously while the sedentary 
Indians are rather "excessive’' aa compared with the nomads 
in their clforts at the start, but less so in attempts limn in ac- 
curates. By the middle of the total working period, i.e., here 
in the first twGnt 3 '--two minutes of work, the sedentary Indians 
incline to do a larger per cent of their work than the others in 
the accuratea category, but hardly much more in the attempts. 
At the end the status ia the other way round, being still more 
emphatic in the accurates category, for the nomads do a larger 
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per cent at the end than do the sedentary BubjectS; i.e,, they 
are less “fatigued” aa objectively determined. 

Table 5 ad’orcls measures of the amount of overlapping which 
are given in order to obtain evidence of significant dUferenees 
between the racial groups. As already indicated by the com¬ 
parison of medians of per cents done there are apparent dif¬ 
ferences. We have found the nomadics consistently excelling 
the sedentary Indians in both performance categories and for 
both younger and older subjects. But the crucial test of dif¬ 
ferences is to see if the per cents of measures of sedentary In¬ 
dians wherever we tap the curve tend to attain and exceed 

TABLE 6 


Shewing per cent of sedentary avh-groupa attaining and exceeding median 
of respective nomadic sub-group 



nnn flMiNUTBB 

'' Finer i4 
^ MINUTES 

L^BT SMlHlTTEA 


•0 

& 

a. 

§ 

•M 

Accurate 


Accurate 

Attempted 

s 

8 

«> 

Younger subjects; 

Overlap, per cent. 

65.5 1 

68.7 1 

65.0 1 

71,0 

51.7 ■ 

40.3 

Older subjects'. 

Overlap, per cent. 

62.0 

76.8 

67.5 ^ 

56.7 

63.3 

40,9 


the medians of the measures of the nomadic performance in 
any significant degree. A per cent aa measuring the amount 
of overlapping which departs very far from 50 per cent is more 
significant the farther above or below that per cent it goes. By 
referring to the table it will be seen that for work of first six 
minutes in younger racial groups these measures of overlapping 
are for attempts, 65.5 per cent and accurates, G6.7 per cent. 
For older subjects they are respectively 62.0 and 75.8 percent. 
So we can say that at the beginning of the curves the differ¬ 
ences are significant, At the half-way point, or thereabouts, 
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TABLE 0 

Showing total cohmns added Jar the nomadic and sedentary Indians 



1 ATTEUrTB 1 

/CUen^TEB 


Avor- 

ftgb 

A.D. 

i 

' P,E, , 

Avor- 

i\go 

' A,P, 

r.E. 

Yoimger subjecta; 


15 2 

1,7 : 

2D.0 

13.4 

1.5 

Sedentary. 


12.1 

l.C 

22.9 

11.2 

1.4 

Older subjecta: 

ILS 0 

22.8 

2.8 

G4.I 

18.4 

3.4 



29.4 

2 4 

60. S 

19 .2 

3 1 




TABLE 7 

Showing classification of introspections of the svhjccls taken at the 
end of the experiment 



YOUMaan subjects 

OJ.UEll SUBJECTS 


Nambor 

For coni 

Niiiiiljor 

I’or cent 

For nomadic Indiana: 

Number reporting:. 





"Not tired". 

26 

44 

20 

42 

"LvtUa tired".1 

25 

43 

25 

52 

"Tired". 

0 

0 

2 1 

4 

"Very thed". 

5 

9 

1 

2 

No report. 

3 

4 

0 

0 

For aedcnt.ary Indians: 

Number reporting: 

i 




"Not tired". 

30 

53 

3C 

55 

"Little tired"... 

10 

28 

22 

33 

"Tired". 

4 

7 

2 

3 

"Very tired". 

7 

12 

G 

9 

No report. 


0 

0 

0 


the measures are somewhat less signihcaiit, being for attempts 
and aocurates 65.5 and 71.9 per cent respectively for younger 
sub-groupg and 57.5 and 66.7 per cent for Uie older sub-groiipg, 
Tho measures at the close of the work, last six minutes, are all 
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significant and in the some direction for both sub-groupa in 
accurates only. For accurntes the measures are 40.3 and 
40.9 per cent for young and old sub-groups respectively, but 
for attempts they are 51.7 and 53.3 per cent respectively. 
However, if in respect to attempts the measures of over¬ 
lapping do not indicate significant diffemneeg, they must indi¬ 
cate more or less similarity of behavior at the ends of the work 
periods. And this is just what was found when we examined 
the curves of work in attempts at the end. (See figs, 1 and 2.) 

As to the feelings of fatigue reported by these inexperienced 
and untutored subjects we may look into this by examining 
table 7 which shows how the reports of these subjects stand in 
the matter. Here they undertook to say whether "they were 
“not tired/' a “little tired," “tired," or “very tired.’’ Some 
failed to report at all. It will be seen that though of the 
young and old sub-groups of sedentary Indians 53 and 55 per 
cent respectively reported that they were not tired and all the 
rest reported that they were either a “little tired/' “tired," or 
“very tired/’ and that in this reject they were more optimis¬ 
tic than the nomadic Indians of whom the younger sub-group 
reported 44 per cent “not tired” and the older sub-group 42 
per cent “not tired" and all the rest a “little tired," “tired,” 
or “very tired,” the objective results as indicated by the vari¬ 
ous curves show that they “fatigued" more than the nomadic 
Indians in fact. This might indicate that the nomadic In¬ 
dians are more heroic in the face of felt fatigue tlian were the 
sedentary Indians for they kept up their performance at least 
in accurate work more efficiently than did the latter, 

Hy referring to table 6 which is really not a part of the study 
excepting that it is a useful sidelight it will be seen that the 
total performance of the nomadics is better for the total work 
periods than for the sedentary Indians because they added more 
columns and got more of them right. 

SUMMARY 

1. In the total columns added either attempted or accurately 
done the nomadic Indians excelled the sedentary Indians. 
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2. The sedentary Indiana m more given Lo initial spurta 
than are the noinndic individuals. 

3. The nomadic blood groups are inclinetl to resist fatigue 
more successfully than the sedentary blood groups. 

4, At the end the sedentary blood groups tend to fall away 
more than the nomadic groups, but more in accurate per- 
foimancfi than In attempted performnnee, 

5, The sedentary subjects were not inelincd lo acknowledge 
feelings of fatigue m freely oa did the nomtidics though they 
"fatigued" more than the latter. 
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THE RELATION BETWEEN PERSONALITY Am 
CHARACTER TRAITS AND INTELLIGENCE 

A Study oi? a Group op Student Nurses 
MARY GOODYEAR EARLE 

An attempt has been mode in the present study of two' 
hundred and twelve student nurses in seven large hospitals 
in New York City, to discover if there is a correlation between 
their general intelligence and their personality and character 
trails, as exemplified by the so-called "ideal nurse.” 

Obviously a positive degree of correlation would be an ex¬ 
ceedingly desirable finding. Inasmuch as certain personality 
and charaotor qualities arc an absolutely indispensable part of 
a fine trained nurse it would be worth while in demanding 
more than "average intelligence'’ to have some assurance that 
we were gelling the other as well. We now have fairly satis¬ 
factory objective measures of intelligence with ever increasing 
progress along this line, and thus far, no satisfactory measures 
of personality and character traits. I am aware that there are 
members of the community who would dispute the assumption 
that more than "average intelligence” is required in a trained 
nurse, but those of us thoroughly familiar with this professional 
problem know that a high standard of nursing care is dependent 
in a large measure upon the intelligence and judgment of the 
student nurses who give it, plug the requisite personality and 
character qualities, Here one draws a sharp distinction be¬ 
tween trained nurses and those who "wait upon the sick.” 
The highly trained nurse might so to speak, be called the 
doctor's surrogate. 

The field of the hospital training school for nurses is un¬ 
plowed and virgin soil for p^chological study in general and 
worthy of the best efforts and moat creative thinking of psy- 
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choloRists along several lines. The acl(!i[unte education and 
training of tlic studejit nur.se lia.s at lust l)e(3()ino a subject of 
discussion and interest to tlio inibiie at large and with the 
establishment of Nursing and HeidtU Dcparliueuts in several 
univensities of the eouniry, it is mindly becoming a subject of 
importaiiee with thc.se of us especially eoncerneil in the educa¬ 
tion of wermen along lines of iucreivsiug nsefnlness and Kcvvicc. 

It 18 of Special aigiiUiciuicfl that Dr, David SiuMlden, the Educa¬ 
tional Sociologist, coiLsider.s it one of the inost interesting and 
desirable of the professions into which young women can enter! 

Since the publication of the llockefcller Eoundittiou Report 
on the whole field of nursing education in this country, less 
may be said in future by an uninformed press and public on 
the "over training" and over education of the student nurse, 
as it is agreed by the Foundation "that the standards are none 
too high for the imjrortant and responsible work nurses are 
doing." "In the public interest, these standards should be 
maintained and atrengtliencd. 

Concerning an analysis of the student nurse groups tested in 
this study, as superintendents of training schools for nurses, 
in common with many of us, have a conservative attitude 
toward the new and to tliem unknown, it was ncces.8ary in 
gaining permission to give a p.9ychological test to a group of 
their students, to accept with alacrity the groups offered by 
them. In two instances probationers only were suggested aa 
subjects and gladly accepted; though one had hoped to be 
given students who had been longer in the training schools, in 
order to be assured of that "intimacy of acquaintance," when 
the personality and character blanlca were filled out. The 
size of the group woa also a matter of the convenience and 
wishes of the superintendents, and so the .seven groups offered 
here vary in number from twenty-four to thirty-nine. 

To ascertain the general intelligence of tiic students, the 
Army Alpha Group Intelligence Test was chosen. Form 9, and 
given to the seven groups in the usual way. The testing vvaa 
done on Alpha in Fehrunry and March of 1922. 'riii.s tc.st 1ms 
since become so well known in the population at largo that 
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there is some reason to believe that it may not be as reliable as 
it was forraei’ly consideied. At all events in later work with 
Alpha, some testers tend to get an undue proportion of high 
scores with nursing groups. 

The test blanks were corrected and graded from A to D in 
the manner used in the Array, the letter grades being later 
transposed into numbers from 1 to 7. The results of this 
testing are highly gratifying and make an even more favorable 
showing than the tests of army nurses reported on page 829 of 
Volume 15 of the “Memoirs of the National Academy of 
Science" on “Psychological Ijlxamining in the United States 
Army." In the list of occupations on that page the middle 
fifty per cent of army nurses ranked next to the highest in the 
C plus group. The median for this group falls at 25 per cent 
below the lowest B grade. In the present study the median 
of 110, falls slightly above the lowest B score, It is to be 
expected that the group under discussion in this paper would 
test somewhat higher. A graph is given here for the group 



Giiapu of Aumy Altoa Scomss Made dy Student Nukses in 
Schools op Nuusing in New "Youk City 


tested as a whole. It would indicate the desirability of a more 
rigorous exclusion at the lower end of the scale in order that 
the individual groups may be more homogeneous, particularly 
for teaching purposes. One might well consider eliminating 



45C 


UAIIY GOODYEAB BAUbVl 


those maldng an Alpha grade of below Tf), provided of course, 
thot the results in this test were corroborated by other objec¬ 
tive, and subjective measures ns reliable. Thus some of the 
difliciiltieg in the training and curriculum might be sirnplifieil. 

A few atatisfcical figures follow on the rcsultH of the intelli¬ 
gence testing aspect of the study: 


mean. 

.ai.1,3 (N => 212) 

Median,,, 

,.110 

S.D. 

,. 29,8 

1 • i'y. m rdi^rt 

,. 1.75 


1 37 

Q. 

,. 22.01 


,, .08 

IM'hq... 

.. 1.00 



Q‘ . 

., 80.53 



Q‘ . 

..132,41 


The present study of the intelligence of a small group of 
student nurses raises an interesting question us to the general 
level of intelligeiiGc found among student nurses in the train¬ 
ing schools of the country.' Little lias been done upon the 
testing of these young women; here and there nn up-to-date 
superintendent of nurses is awakening to the idea that this is a 
tangible way of finding out something she very much wants to 
know; but for the most part the old fashioned and expensive 
“trial aud error" method prevails. This usually mcatis three 
to six months probationary nursing of the aiok in the hoapital 
wards, and of class instruction in both theoretical and practi¬ 
cal work; except in the few better hospitals where the so-called 
preliminary course has been instituted. This course consists 
of a limited number of hours spent upon the wards with more 
or less cramming of theoretical and practical instruction, which 
the young nurse badly needs to prepare her for the more in¬ 
telligent care of her patients. This might be considered an 
even more expensive method, as the time and cost of this in¬ 
struction is tlirowD, away wiicn some of the students are 

* Since this manuscript wns written the writer Iina tested 2450 student 
nuraca from the Atlantic to the Pacific, in 07 hospitnlB, in % cities and 
15 elates. The study represents an approximate C per cent sampling 
from five typos of hospitals, taken, for the moat part from the concen¬ 
tration of nurses in tho larger localities, The Otis S, A, higher examina¬ 
tion has been used witli tho entire group. 
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discovered to be unfitted for the work. Since intelligence is so 
important a factor in complex habit formation as well as in 
education, it would seem that group intelligence tests used in 
the early probationary days of the students, as a routine meas¬ 
ure, would help much in the elimination of the lower types of 
intelligence, thus saving time, effort and money. 

The personality and character traits rated in this piece of 
work were investigated according to the suggestions in Pro¬ 
fessor Rugg's series of articles in the Journal of Educational 
Psychology for November and December 1921, and January 
and February 1922, entitled "Is the Rating of Human Char¬ 
acter Possible?" The qualities contributing to the ideal 
trained nurse were analyzed under nine headings as follows: 

1. Conscientious 

2. Self controlled 

3. Tactful with patients 

4. Kindly spirit 

5. Cheerful quiet manner 

6. Pleasing voice 

7. Skill in nursing procedure 

8. Team work 

9. Executive ability 

and subjected to the criticism of a few nursing executives and 
supervisors. A letter rating A, B, C plus, C, C—, D, D —, 
according to the Alpha scale was given for each quality, these 
in turn being transposed into the numbers from 1 to 7 in order 
to get the rank correlation between this subjective estimate 
and the Alpha test. Three judges from each hospital were 
chosen to rate their own students, these judges consisting of the 
training school superintendent and two supervisors, one 
usually being the assistant superintendent, the other the 
instructor in nursing procedures. The judgment of the 
superintendent of nurses might almost be considered a com¬ 
posite as she tends to hear what all supervisors think of the 
student. The instructor is in the habit of following up the 
work of the student nurses on the wards. Head nurses in 
charge of wards were not chosen as judges because in many 
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cases they would not have lind under them each meiuluir of the 
group, The minimum of three judges was secured except in 
the single instance of IIos])il!iI F. Uiifoidunatoly it was 
impractical to use the objective "Hcalc-nmi\" and so the bu 1> 
jeciive method of rating was adopted, An nvemge wius taken 
of the nine qualities and ilicn of the ojnnion.s of the tlu’oc jiulRes. 
The single rating figure ohLuiiicd from (he nine (jualitioH liy the 
three judges was corroljited with the giado ohlaiiHul in the 
Army test by the familiar "rank meL!\<)d'^ using the seven 
individual liospital groups. These judgc.s were liighly compe¬ 
tent to rate the atudents on the nine counts, nor was there 
“■lack of acquaintance" with tlicm except in the two proba¬ 
tionary groups where only a two inonlli's uctiuainlance existed. 
They had been instructed not to confer with one another, and 
in most instances these rating sheets wore filled (Jiit by the 
three j\idges in the presence of the writer. 

The results obtained have been inconclii.sh'o from oilher tlic 
positive or the nogalivo stamlpoint. •Averaging the correla¬ 
tions of tlic seven groups gives a p of O.Od praotieiilly a chance 
correspondence. On analyzing the separate correlations which 
read ns follows; 


Hospital A., 
Hospital ]i,, 
Hospital G, 
Hospital D, 
Hospital E. 
Hospital F, 
Hospital G. 


J' 

- 0.07 25 

0,12 25 

0.53 39 

- 0.23 37 

0.21 28 
-0 30 24 

- 0,01 34 


it will be noticed Hint lliere is n wide variation in these seven 
groups from —0,30 to -j-0,55, the latter being high enough to 
have some significance withaP.E. of 0.07, But these figures 
really require interpretation and criticism, emphasizing the 
unreliability of the character of subjective judgments of human 
traits and, that the p’s are obtained between a subjective and 
an objective measure. It is the subjective aspect of the study 
which is especially open to criticism. 
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In the first place, examining the personality and character 
ratings by the twenty-one judges as a whole, three for each 
group of seven, although the headings meant something very 
definite to this group of professional nurses, they tended not 
to use the entire scale from A to D —. In the second place 
there was a marked tendency to give a student a single letter 
rating for all nine qualities: in one case for instance, a judge 
who did use the entire scale, gave a student a single letter 
rating of D, for all nine qualifications and in view of the diversity 
of these headings this might appear to be a biased judgment. 
Another judge gave this same student a rating ranging from 
A to C, there were two A’s, three B's, and four C’s; while the 
third judge rated her B and C with one D and that, in executive 
ability. Obviously the ratings on this student differ too much 
to be reliable. The young woman as a matter of further intei’esfc 
made the low grade of 71 on her intelligence test, which places 
her in the C group and gave her a position of 32, 34 being the 
‘total number tested in this hospital. Is it possible that her 
mental dullness, suspected by the auperindentent who rated 
her D in personality and character traits, over-shadowed her 
other qualities? To quote from Dr. Rugg "The suggestion 
comes insistently, however, that one of the most potent in¬ 
fluences working against accurate estimates of character is the 
prevalence of just such general attitudra toward our associates 
and subordinates.” Superintendents of large training schools 
for nurses often (I use this modifier advisedly) recognize and 
value general intelligence, for they sometimes suffer keenly 
from the want of it among their students. In the third place 
there was a marked tendency among some judges to rate very 
high, there were too many for instance. This may 

have been due to pride on the supervisor’s part in the particular 
training school; the training school superintendents themselves 
were for the most part entirely free from this fault in their 
individual judgments of students, the supervisors more readily 
falling a prey to it. Lastly in a few instances the records 
were not complete for thi'ee judges. Some of the students 
were unknown to some of the judges though the judges knowing 
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the largest proportion of students were chosen to innlce the 
judgments. 

As to criticigin of the indivitliml liospilnl groups the four 
minus quantities ns well ns the two low positive correlntiona, 
0.21 and 0.12, miiy he questioned at several points, some of 
which have been mentioned in the criticisiiia for the wliole 
group, In Hospital F tho rating of two judges only were 
used, ns it was necegsary to discard tlie tliird rating (by a 
nun) because she liad used n singlo A rating for all tho students. 
Judge A rated them too Iiigh, in fact the record was almost 
worthless because of this fact. In Hospital G half of the 
students were unknown to Judge A ami this Ju<lgc gave a 
single letter grade for nine qualities on those she did rate. In 
Hospital A, Judge 13 rates too high, mostly "A'a," and she 
does not use the entire saale; only twice does she give n rating 
of C. Judge C tended to use n single letter rating for all 
qualities and Judge A gave no imrlc below G plus. In Hospital 
D, Judge A gave too many high marks; Judge B failed to rate 
nearly half of the group. In. Hospital B, Judge A gave too 
inauy high marks. In Hospital E the group tested wore pro¬ 
bationers and tho d ata on some of the traits was not complete. 
The judges as a whole tended to rote their stiidcnt.s loo high, 
This loaves one Ho.spital, G, which seems to have been fairly 
free from the foregoing crticisma. In this case three com¬ 
petent judges rated nil the students on each of tho nine qualities. 
The entire scale was used by them and only one tended to 
rate high, this Judge also using in many iirsLancea, a single 
letter grade for nine qualities. In a number of oases there is a 
close degree of correspondence in the rating of the three judges 
indicating the reliable charactor of their judgments. 

One further point may be of interest, the discrimination of 
intelligence by the judges in the few cases in this study in 
which it was done carroboratea Profe^r Ilugg’s experience in 
this direction. For example, n student making a grade of A 
with a score of 166, is estimated as having a D graclc of intelli¬ 
gence by Judge D, the superintendent of the training school. 
Another, with an A grade, and a scoro of 141 is also rated D; 
a third and fourth, making A scoro.s of IhO and 143 are rated 
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A and B respectively. A second superintendent and a super¬ 
visor rate four A students as follows; 


STUDENT 

Dcrtna 

BUPBntNTEHbKKT'a 

DATIHD 

BTlFBIlVIaOn'B 

RATtHO 

1 

140 

A 

A 

2 

148 

C 

C 

3 

145 

B 

B 

4 

136 

B 

B 


Why do both judges fail to suspect the superior intelligence 
of No. 2, and both recognize it in No. 1 who makes only one 
point higher? Here we have the "direct comparisons of judg¬ 
ments of a trait and the objective measurement of it in the 
case of intelligence." Professor Ru^ says of his Army study 
in this connection, "Taken ns a group, ofliccvs of outstanding 
superior intelligence discriminate intelligence in others little 
better than do those of "average intelligence,” 

CONCLUSIONS 

1. That, as the measurement of intelligence used in this test 
has been well standardized and is fairly reliable as a group test 
of intelligence one feels well satisfied with the results of this 
objective measure. 

2. That, with reference to the subjective aspect of the study, 
had it been practicable to return later to these twenty-one 
judges for re-judgment on these students, the second group of 
results averaged with the first would doubtless have increased 
the reliability of many of the judgments. 

3. That, considering the criticisms made above of the four 
negative correlations and the two low positive onea, we ahould 
be cautious in CDncluding from this study at least that only a 
chance relationship exists between personality and character 
traits and intelligence, on the contrary, in spite of the findings 
the indications may be in the other direction. 

4. That, further work along this special line would, in all 
probability, amply repay the effort, particularly if sufficient 
data were collected so that suitable adection could be made of it. 



THE NEGRO CHILD’S INDEX OE MORI'. SOCIAL 
PAimoimTON 

IIAUVICY C. UilIIMAN I'.VTfL A, WITTY 
The Univemity of Kmisun 

Nunici'oviii iiivcHligdtiona have, yielded rcbullH which show 
vnthoi' conclusively thiiL negm diildi'oii do less well than white 
chiklieii in tdsks wJucU involve jihvStract itifcclUgeuce (1). 
Peterson hna auggesLod tlint certain tmlta worthy of note mey 
be stronger in negro than, in white chddtcn, Peterson (2) 
mentions specifically "freedom from tension” and "ease of 
bearing in social situations:” 

In n, positive way the negro probably has certniu traits worthy of note 
whioh are stronger thim those in the white man. Thiino have unfor¬ 
tunately not received as roucli altcntiun iia the dctUuencics. It is proli- 
ablc llmt the negro has greater Irccdoin froiii tension mid from concern 
about remote conditioua with an ease o( bearing in aocinl hituations 
that is due to something more tlinii ii lurk of rcnli^sntion of remote re¬ 
lations. 

Lack of an adequate technique heretofore has militated 
against objective mensuremont of the trails mentioned by 
l^cteraou. Too, there l\aYe been many speculationa and few 
objective meaauiemcnts of racial difforenccs in other traits of 
character, Plntncr (3) cautioualy refrains from apcculating 
about racial differences in social or emotional traits: 

While we cannot conclude dogmatically that there arc no qualitative 
difierences between the two races, we may at least sny that any marked 
quaUtativc clifterence in mtcHigcnce, oa meaHured by the teats under 
consideration, does not seem to exist. In saying this we must remember 
that we are restricting ourselves entirely to the type of intelligence 
which is tested moat effeetivcly by the Biitet and cuatomavy group teats. 
Mechanical intclligcnoc has been much leas efTeotively measured and 
soGial ititeUigciiQc practically not a( all. furthermore we must vcmcm- 
ber tliat we have not raised the qucfition na to crnotiorml iiiid moral 
dilTerenecs between the two mcea. Popular opinion iiflsumes large 
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differences in these truita. There arc no acientifio measures of these 
Qs yet, niul Bpcculiition about poaaiblc differences in this regard does not 
bciong in a book devoted to intelligence testing. 

The infoiiority of the negro in tasks involving abstract in¬ 
telligence has been demonstrated by various workers in quan¬ 
titative psychology. It must be remembered that the tests 
used in most cases have been the group or individual intelli¬ 
gence examinations in which reading or language, mastery 
plays an important part. Thei*e is some evidence that negro 
children fall below the standing of white children in mental 
ability when the task employed is of the performance type and 
the language handicap is partially eliminated. 

Hollingworth (4) asks, "What does quantitative psychology 
teach with respect to the combination of performances in a 
given personality?" She concludes, "It will be seen that there 
is no law of compensation in human ability, however much 
we may long to find it there," 

Again Hollingworth (5) states; 

There is found to be a quality of the individual which reauUa in gen- 
ernlly euperior, mediocre, or inferior performance in hia case .... a 
posiLivc coherence in Ike amounts of all traits possessed extending even to 
appreciable coherence between physical and mental, 

Decision in reference to compensation or correlation of 
desirable traits must be reserved until definitions of "desirable" 
and “undesirable" have been formulated and agreed upon. 

Popular opinion assumes that a given trait is either desirable 
or undesirable. It may be that the degree to which an indi¬ 
vidual manifests a given trait is the best criterion of the de¬ 
sirability of that tiait. Practical observation seems to in¬ 
dicate that moderation is desirable in most activities. For 
example, over-cautiousness may prove as undesirable as under¬ 
cautiousness. Sociability is often assumed to be a desirable 
trait. Common sense would seem to support the following 
proposition (6): 

It is iicccsaary for a child to mingle with other children in order to 
learn how to get along with other people, but a child also lina a right to 
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be tiloni; ii p:irL of Llic time so that liiu iiulividuulily may have a chance 
lo develop, 

Lacic of ftR aricquiitci tochniqiio liorefofoia Iiua militated 
against measurement of tho extent lo wliieh ii given child 
mingles with other children, Ubvioiialy tlioro is need to 
account for the child'H social conliicls. iJovi/ition from normal 
in respect lo social piivLiciputicm will he iulolligiblc to the 
Bluflcnb of nducaiion only when it is moasured quantitatively. 
Qualitative cxpvcsaion of deviation is no longer satisfactory. 
The writer,s have attempted Lo state quanlitJitivcIy the extent 
to which while and negro children difl'er in social participation. 
The following paper reports a study of the extent to which 
white children and negro children rc.spcctively participate with 
other children in, their play activities. 

METHOD 

The Lehman Piny Quiz, was iidinimstcrcd to more than C,Q00 
children in grades III to XII in the public schools of Kansas 
City, Missouri, The Play Quiz is devised for children in 
grades III to XIT. The children are u.sked to indicato among 
a comprehensive and catholic list of 200 activities only f/iose 
in which they have engaged dnrinf} the preceding week. The 
children are later asked to designate the activities in which 
they participated atone. These activities in which children 
engage without companionship will be designated solitary 
activities wlien alluded to in the discussion following. 

Included in the study were pupils from tho following schools: 
Benton, Faxon, Franldin, riotacc Mann, IlumboU, S. B. Ladd, 
Central Junior High, Northeast Senior High, Attacks, W. W. 
Yates, and Wendel Phillips. The last three schools of the 
preceding list ore attended by negro children only. In order 
that environmental difTerences might also be taken into account 
the Quiz was administered to the pupils of certain nne-teacher, 
rural schools in Douglass, Franklin, and Shawnee counties 
(Kansas). Small rural schools were aclccLcd for the study in 
order that a genuinely rural environment might be obtained for 
tho study, 'Hie rural schools were ntLcndccl by white children 



NEGRO CHILiD’s INDEX OP SOCIAL PARTICIPATION 465 
Per cent 



Mean Indices of Social Paiiticifation fou Focrn GnouPs of Children 

Negro children, Tulsa, Oklahoma. 

Negro children, Kansas City, Missouri. — 

White children, Kansas City, Missouri. .— ■ — 

White children, (Kansas riiral). —• - 

only. The number of children of each group for each age- 
level from 8^ to 15^ inclusive may be seen by reference to 
table 1.^ 

* The Tulsa children included in table 1 were gwen the Play Quiz by 
Mrs, Thelma Hill Anderson, fi graduate student of The School of Edu¬ 
cation of The Uoiversity of Kansas. Mrs. Anderson administered the 
Play Quiz to Tulsa pupils in order to procure data for a Master’s thesis, 
Acknowledgement is herewith made for the use of these data, 
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For oac3i cliikl tUc total mimbor of play aiif ivitios ('jigaRod in 
dwving thi? pv«ccdin[f week wuh uscevlaioetl. 'I’lu- iuuuIjov par- 


'J’AIH.K 1 


Numhey oj children inclMfJnl in Ike prcsciil nlui])/ 


ClIIlfJN'O* 

UUllAIi 
' WIIITK 

1 

KANPmI 

1 1 ITT, Ml), 

1 WHirr, 

' nill.DlIBN 

1 

tlTV, Mil., 
HKClIO 
CIIIMHIITN 

Tuim, HKI.l,, 
NBCIIKl 
ciiii,i)nKN 

TDTAl. 

tini-UHES 

Si 

75 


10» 


1 539 

01- 

94 

513 

173 , 


' 810 

101 

r>Q 

574 

201 

24 

OLO 

Hi- 

l‘>9 


220 

•W ' 

992 

125 

HS 

705 

IDG 

05 

1,115 

131 

' 128 

75S 

150 

sr 

1,120 

m 

8G 

G73 

1)5 

112 

965 

151 


747 

55 

109 

911 

101 , 




72 

73 

17^ 




25 

25 


7,477 
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Mean iTi(h'c<?8 of social jiarlicipalion for €<ic/i of four proiijis 0/ c/itWrea 


f'llIIONObOGlCAL 

AGE 

MKnnu CJilLDUKK, 
TUWA., OEI.i, 

tiEaoa 

riiii.uiii.v, 

KANHlinnTY, 

MO, 

WmTR 

ruii.oiii'w, 

K.VNfl.lflflTy, 

MO. 

, WHVTR 

CIlII.UIItN, 

1 

1 (KANH^e) 

1 

Si 

* 

08.4 


69.3 


* 

07.4 

00,G 

59,9 


08.3 


58,9 

65.1 

11-1 

65.3 


50 1 

55.0 

12-i 

02.4 

03.0 

53.7 

54.4 

13^ 


01.D 

54.4 

55.5 

141 


60.0 

52,1 

52,5 

161 

j 54.8 

50.S 

51.4 

» 


* Data lacking, 


ticipated in with one or more ndditional t;hilclron -vvaa next 
determinGdi The per cent of the total aaUvili0v4 that the social 
activities represented was designated the index of social partici- 
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pation. Thus, an index of social paTticipation of 80 indicates 
that 80 per cent of the activities engaged in by the child wtire 
ones in which one or more additional cliildren also took part. 
By this method of reckoning a high index of social participation 
signifies that the child is relatively social in his play behavior, 
Conversely, a low index of social participation means that the 
child is relatively solitary in his play. 

TABLE 3 

Percentages of negro,children whose indices of social parlicipatioTt reach or 
exceed the medians of while children ai each age-leuel 


CnilONOLOaiCALAOE 



OJ 

lOJ 

lU 

12^ 

13i 

14J 

16) 

6B% 

03% 

61% 

87% 

68% 

63% 

65% 

04% 


RESULTS 

Table 2, shows the mean index of social participation for the 
four groups of children. It will be noted from table 2, that the 
negro children are distinctly more social in their play than 
either of the white groups. 

Table 3, shows the percentages of negro children whose indices 
of social participation reach or exceed the median of the white 
children of corresponding C.A.’s. In table 3, comparison is 
made of two groups only, namely, the negi’o children of Kansas 
City, Missouri, are compared with white children of the same 
city. 

Particularly salient is the fact that in every age interval (8^ 
to 15^) negro children are more social in their play than white 
children. The differences are marked and eonsisteni from year 
to year. From the data it is apparent that a conspicuous differ¬ 
ence exists between the races in social participation, 

REMARKS 

Speculation regarding these data is interesting. There ap¬ 
pears to be no means of ascertaining whether the extreme so- 
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ciability of the negro child is a cause or a result of other racial 
characteristics. How mueb social participation is consonant 
with well-balanced development is miknown. It is entirely 
possible that over-participation in social activities may result 
in neglect of certain incUvklual activities essential to well- 
balaneed development. It is therefore impossible to say 
whether the negro ehilU'a excessive sociability is a handicap 
or an asset, 

In a previous study the writers showed that children of low 
progress quotients are conaidembly more social in their play 
behavior than arc children who make normal progress in school 
(7). It was pointed out also that gifted children (I.Q. 140 or 
above) are less social than are unsclcctcd cliildren (8). In an 
unpublished master's thesis in which a study was iniido of two 
groups of negi'o children, one group consisting of children 
having high indices of social participation, the otlier consisting 
of children having very low indices of social participation, it 
was found that the more solitary group was mucli superior to 
the extremely social group in scholarship (9). 

These data indicate that an excessively high index of social 
participation is likely to coexist with inferior scholarship, 
Whether much social participation posits also “froedorn from 
tenaion" and "case of bcaving in social alUiatioria" are mattexs 
of Bpeculation. 
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MENTAL Dll'TEllENCES CHILDREN REFERRED 
'ro A rS\CH0L0GlCAL CLINIC 


MAUD A, MMKILL 
Stanford UniversiUj 

The probleina confronting a psychological clinic arc, for the 
most port, of n very practical nature domaticliiig immediate 
attention anti at least some gesture of solution. How inti¬ 
mately the clinician is concerned with the people of Moronia 
can never be guessed from a atnti.'^tical table! Yet from events 
of such paychologicfll aignilicance as Mr. Guerrero's earnest 
attempt to provide for a fcamily of fourteen by turning from 
casual labor to the more lucrative establishment of a mission 
at his home, the psychologist must turn to taho account of her 
group of Guerreros and Canonf.zaros and their like. 

It is a group nracle up very largely of Houth I'luropeans who 
have drifted to California from Italy and Portugal, some by 
way of the Azores, and have been making their living by 
seasonal labor in the prune and apricot oreharda of the Santa 
Clara Valley. The Paycholoeical Clinic of the Santa Clara 
County Health Center, established jis part of the Stanford 
University Psychological Clinic,* offers psychological analysis of 
individual cases followed by a plan of treatmont based upon 
such clinical findings, The children referred to the clinic include 
some presenting behavior problems in school, some who have 
come to the attention of local physicians, and some who have 
been brought before the court for commitment to institutions, 
Parents, too, have learned to bring their children to the clinic 
for advice on mental hygiene. 

‘ The writer has for a number of ypars concluctcd anothci' clinic in 
connection with tlie Juvenile Court, of Santa Clara County, A report 
of the mental characLoriabicfl of Uiie group appeared in Vol, x, 2, of the 
Journal of Dclinc|ucncy, March, 1020, 
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The Health Center has a social worker who serves the mental 
clinic by getting family and social history data and by a cer¬ 
tain amount of follow-up work. The psychologist, a member 
of the Stanford University faculty, holds clinic one day a week 
at the County Health Center. Tire psychologist is assisted 
by qualified graduate students from the Stanford psychology 
department. Without the services of the social worker, the 
psychological work would be clinically futile. The social 
service department bears about the same relation to the 
psychological clinic that the effector system of muscles and 
glands bears to the central nervous system of tlie body. 

The coses referred to the Psyoholopcal Clinic range in age 
from 3 to 21 years while the mental ago scores range from 1 
to 19 years, In intelligence quotient the range is from 10 to 
130. The typical child referred to the Clinic is al^out eleven 
and half years of ago and has the mental development of a 
child of eight. (Median chronological age is 11.G and the 
median mental age 8.4.) The middle 50 per cent of the cases 
fall between ages 9,3 and 13.9 with mental ages between G.9 
and 10.2. The median I.Q. of tlic group is 77.1 with the inter¬ 
quartile range falling between 64.8 and 91.0. These distribu¬ 
tions, shown in figure 1, serve to delimit the group with respect 
to mental level. The following classification* .according to 
mental status shows: 


l.Q. 

cr.A£8iriCATiON 

NDMUEII 

pen CENT 

10-24 

Idiot 

Q 

1.3 

2M9 

Imbecile 

33 1 

7.1 

50-69 

Moron 

118 ' 

25,3 

70-89 

Retarded 

lao 1 

38.G 

00-109 

Average 

101 

21,5 

110-130 

Superior 

29 

6,2 


In. a group of unselected children only the lowest 2 per cent 
fall as low as the lowest 34 per cent of the clinic group and the 

* It will, of courac, bo undorstood that such a classification is purely 
arbitrary and is made only for convenience in grouping. Mental diag- 
nosiB is never made on Bitch a basis. 
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range designated as average, that between 90 and 110, in¬ 
cludes only 21,5 per cent of the clinic cases, 

NATIONALITY AND MENTAL LEVEL 

Our children are mostly Latins whose parents have come 
from the South of Europe. By “Latins" we shall mean the 
South Italians, Portuguese, and Spanish-Mexicans. These 



Fig, 2. Peiicbntacjb DisTiiinuTiON op Ci/Inic Cases dy Nationalities 


Italian. 

American,,.. 
Portuguese. . 

Mexican. 

Spanish. 

British. 

Scandinavian 

Slavic. 

German. 


Per eenl 

as ,2 
37,9 

7.4 

4.5 
3,9 
3.0 
2,2 
1,3 
1,0 


Latins constitute 9.3 per cent of the population of Santa Clara 
County but they make up 54.0 per cent of the admissions to 
the Psychological Clinic. Twenty-one per cent of the popula¬ 
tion of the County is made up of foreign-born whites. Of 
these foreign-born whites, 29,2 per cent are Italians. Italians 
constitute 6.2 per cent of the total population of the County 
but 38,2 per cent of the Clinic admissions are Italians and 61.4 
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per cent of the foreign-born parents of Clinic children are 
Italians. (These figures are baaed on a total population of 
407 cases who have been given mental examinations.) Chil¬ 
dren have been classified aucording to the birth-place of 
parents. All but a negligible number of the children are 
American-born. Our “Americau” group includes many cases 
of South European stock only one generation removed from 
ancestors who knew no English and whose American-hnrn 
parents, living in a "little Italy” in this country, are more 
familiar with Italian speech and ways than with those of their 
adopted country. 

The median intelligence quotient of the group whose parents 
are American-born is 86.1 (P.E. 1.9) while that of the foreign- 
born is 71.7 (P.E. 1.1). The range of intelligence quotients 
of tho American group is 33 to 130 while that of the foreign 
group is 17 to 122. The middle 50 per cent of the American 
group is between I.Q, 70,4 and 103.4; the middle 50 pei' cent 
of the foreign group is between I.Q. 61.3 and 86.3, Figure 2 
shows these distributions for both American and foreign groups. 

The mental inferiority of the foreign-born group and es¬ 
pecially of the Italian group is outstanding.^ That this in¬ 
feriority is not due to a language handicap that causes this 
group to show such a marked retardation as measured by 
psychological tests seems clear from an analysis of the evidence. 
A similar group was oxarained by Dr, Kimball Young^ with a 
view to the determination of the mental level of Imiin immi¬ 
grants in Santa Clara County. Dr, Young used, besides the 
verbal tests, other tests non-verbal in character designed to 
eliminate the language factoi'. Pie presents conclusive evi¬ 
dence to the effect that the inferiority revealed by the verbal 
tests is revealed equally clearly by the non-verbal tests. Dr. 

^ It should be imdcratood that the Latin population of Santa Clara 
County, especially the Italian and Portuguese, is not rcpre.scntative of 
the general level of intelligence of those nationalities found in the home 
country or in other sections of the United States. 

* Kimball Young, Mental Difforcncca in Certain Immigrant Groups. 
Univ. of Oregon Pub., I-II, July 1922. 
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Young concludes: “That ilie alleged language handicap does 
not in fact exist in the case of children of South European de¬ 
scent, to the great extent imagined. It serves as a handicap 
chiefly for those newly arrived in this country, but of these, 
those who have the capacity do acquire the tools rapidly and 
those who have not the capacity remain on a lower level of 
ability. That the true difficulty is one of mental capacity, or 
general intelligence, which makes the Latins unable to compete 




IPlG. 4. rnnCRNiAQBDia'riiiDUTiou onOdCUPATiOnAT. Ratings Accoud- 



ING TO TATJaSIG CLASSIFICATION 



AMKIIICAM 

ITALIAH 


}3er ecnl 

per cent 

Class 5 .. . 


87.5 

Class 4 .. . 


3.0 

Class 3 .. . 


5,8 

Class 2 ... 


2,9 


with children of North European ancestry.’’ Dr. 

Young states also that “If it be thought that the average 
LQ. of the American group in its modal grade be 100, then the 
average I.Q. for the Latins would be near 83." 

If we examine the Clinic cases with this relationship in mind 
we find that the average I.Q, of the American group bears the 
same relationship to the average I.Q. of iinsclectcd American 
children (I.Q. 100) that the average LQ. of the foreign-group 
bears to the average I.Q. which Dr. Young found for his group 
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of unselected foreign cases in Santa Clara County, i.e. 
100:83: :86:72. That is to say the American group of Clinic 


TABLE 1 

DislnltUton of l.Q.'s by nationality of pavenla 


I.Q. 

S 

H 

1 

s 

s 

s 

B 

o 

p 

H 

P4 

O 

H 

i 

I 

D 

a 

n 

o 

s 

a 

Q 

s 

h 

15-10 









1 

1 

20-24 




1 






1 

25-29 

! 

3 

1 







4 

30-34 

1 



n 

1 





2 

36-39 


1 
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61.8 

67.3 

87.8 

72,8 



71,7 


cases is as much retarded with reference to the 100 I.Q. stand¬ 
ard as the foreign group is with reference to the 83 I.Q. standard 
which was found to be the level of unselected Santa Clara 
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County children of Latin parentage. Table 1 shows the dis¬ 
tribution of I.Q.’b by nationality of parents. 

In a further attempt to analyse the data with regard to the 
mental status of the foreign, group, a comparison was made 
between the LQ.'a of older and younger children in the same 
family in the case of both American and foreign children. If 
the older foreign children proved to have higher I.Q.’s than 
younger children in the same family it might seem to indicate 
that further exposure to their educational environment was 
operating as a causal factor. In the American group 39 com¬ 
parisons were possible between older and younger children in 
the same family; in the foreign-group GO comparisons. (It 
will be recalled, of course, that the foreign group is made up of 
children of foreign-born parents; the children themselves were 
born in this country.) In the case of the American group the 
central tendency of change from younger to older children in 
the same family was 1.15 points decrease in I.Q. which means 
that the younger children in the family tended to have slightly 
higher I.Q,’a. In the foreign-born group the central tendency 
of change was 4.G8 points decrease.. The middle 50 per cent 
of change is between 3.78 points increase and 18.33 decrease, 
This tendency cannot be explained on the assumption that 
the older children were not adequately measured by the scale, 
since the group is so retarded that it does not touch the upper 
end of the scale. Whatever the reason for this decrease in the 
foreign group at least it is perfectly clear that the I.Q. is not 
being increased in the case of the older cliildren because of their 
longer contact with American schools. It is therefore highly 
probable that the mental retardation of the group is not due to 
a language handicap but to the innate mental inferiority of 
the group. 

Table 2 shows the relationship between the number of 
children in a family and nationality. The figures indicate the 
number of families of each nationality having 1, 2, 3, etc., 
children. For 70 American families represented in the Clinic 
group the average numljor of cliildren was 3.7 per family. 
Italians average 5.2 children per family and the Portuguese 
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the largest number 6.0. There are, however, only 11 families 
represented in the Portuguese p'oup and the average is brought 
up by one family with 12 children. The average number of 
children for Clinic families is 4.8. Of course, this figure is 
much too high for average families of the several nationalities 
in the community, because the Clinic families are selected in 
the first place by the fact of having children to be brought to 
a clinic. Then, too, the larger the family the more apt the 

TABLE 2 


Relaticnship between number of children in a family and nationality 
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CIIILDIIEK 

.^MBnlCAN 

ITALIAN 1 

PIJUTU- 

OUEBK 

MEXIC.^N 

ALL 

OT11KIIB 

TOTAL 

1 1 

9 

3 

2 



14 

2 

15 

4 

1 

1 


21 

3 

10 

10 

1 

1 

5 

27 

d 

7 

8 



3 

18 

5 

7 

12 

1 

1 

4 

25 

0 

11 

11 

2 

4 

6 

34 

7 

8 

8 ' 
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9 
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4 
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1 

11 


2 




2 

12 



1 



1 

Total... 

70 ' 

60 

11 1 

7 

22 ' 

176 

Median,.. 

3.7 

6.2 ! 


5.6 

6,3 

4,8 


family is to need assistance and thus to come to the attention 
of the Health Center. On the other hand, since the age of 
parents has not been taken into account we are not sure that 
these families represent fairly the size of Clinic families, be¬ 
cause there is no evidence that the family is completed. The 
figures m\i9t be taken only at their face value as representing 
the present status of size of family for each nationality that 
is being seived by the Psychological Clinic. 
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THE SOCIAL-ECONOMIC STATUS 

Since the Health ContBr admissions are made on the basis of 
the budget plan suggested by Professor Jaffa of the University 
of California, an objective criterion of economic status is availa¬ 
ble in the classifications inado acoording to this plan. The 
Jaffa Budget is leased on "the average of many dietary studies 
of families of small income and has been modified just enough 
to overcome undesirable delicienciRs due to enforced privations 
and to meet the minimum demands for health and efhcieiicy." 
Pot the purposes of the present study the budget is cited merely 
as an objective criterion of the economic status of the group. 
Its standard ia the minimum of aubsisteuce diet required and 
is a combination of the "theoreticully worked out standard 
and that which is the people's instinctive choice modified by 
tratlition, built up by generations of experience and limited 
by small income."^ 

The budget, modified from the Jaffa Budget, which is used 
as a basis for Clinic admissions ia iia follows: 

Class E is not cligillc. 

Class D pays SOji a brealmisnt luul pays costs for drugs etc. 

Claas C pays 25j4 a treatmant and pays I of the coal of drugs. 

Class B pays 10(i a treatment and pays ^ of the cost of drugs. 

Class A pays nothing for treatment and nothing for drugs. 


Monthly Income 




'CLAbSn 

C 

CI.KBK n 

CliARB K 

For; 

Man. 

1 Over 75 



1 45-55 

Under 45 

Worn an. 





Under 40 

Man, Woman, Baby... 



00-110 


Under 80 

Man, Woman, 3 chil¬ 
dren. 

Over 160 

140-150 



Under 120 

Man, Woman, 5 chil¬ 
dren... 



Under ICO 


■‘In discussing its limitations, the maker of the budget quotes the 
suggestion of Professor Miller of Harvard that statisticians who get to 
Heaven be put to the task of dctermiiiiug how muclunilk and honey are 
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The occupation of parents was also considered aa an index 
of social and economic status. Occupations have been grouped 
according to the Taussig clasBifioation. Taussig outlines five 
classes of vocations, chiefly on the basis of economic standing. 
Class V includos tlie unskilled day laborers; IV, the semi- 
skillcd, III, the aiistoci'ocy of the manual laboring class, 
the skilled workmen, 11, the lower middle class (‘The white- 
collared working class"); "here are clerks, bookkeepers, salesmen, 
small tradesmen, foremen, teachers of the lower grades," etc,; 
Class I, 'The professionals, the business men, managers of 
industry, higher public officials, and the smaller propertied 
classes generally." 

According to the Jaffa Budget classification no significant 
difference has been found between average I.Q.^s of children 
whose parents fall into Class A, E, C, or D. The median 
I.Q, for Class A is 72.7 with the middle 50 per cent of the cases 
between 51,9 and 94,1; the median I.Q. for Class B is 73,1 with 
the middle 50 per cent of the cases beUveen 51,9 and 93.6; 
the median I.Q, for Class C is 72.9 mth the middle 50 per cent 
of the cases between 52.5 and 93.7. Class D has not been 
considered because tlrere are too few cases to make the aver¬ 
ages of any significance. (Tliree cases fall into Class D.) 
But divide the groups into American and foreign and there 
appears to be a significant difference. For the American group 
the medians and middle 50 per cent are as follows: 



MED, 1 

I.Q. 1 

PJ3. 

Qi 

Qi I 

D 1 

|P.E,d 

JIATIO 

Class A. 

85.3 

2.6 

00.9 

00.4 

6.7 fA&B) 

4.1 

1.6 

Class B. 

78.6 

3.2 

68..1 

100.4 

9.3 fA & C) 

3,7 

2.5 

Class C. 

94.5 

8.6 

59.6 

117.8 





necessary to maintain an adult saint for ten thousand years. In the game 
vein of sardonic humor lie might have suggested—perhaps after rending 
some tcMt book on statistieR—that such statisticians as do not get to 
Heaven be set the task of computing a minimum standard “for health 
and efliciency'’ for the people of Moronia who don't know how many 
pencils you can buy for fifty cents when two pencils cost five cents. 
For it is the people of Moronia who constitute the real problem of the 
CUnio, 
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Class B is inferior to Class A in mentd status and Class C is 
superior to Class A in mental status. For the foreign group 
the dilTerences an; as follows: 



MCU. 

IM 

im:. 

Qi 

1 <n 

IJ 

r.E.a 

UlTIO 

Claes A. 

0U.6 

1-7 ! 

50.3 

83.2 

4.0 (A it li) 

2.3 

2,1 

Class B...,. 

74.d 

I.O 1 

Gi 5 

87.4 

1.7 (B A C) 

2.8 

0.0 

Claee C. 

7-2.8 

2.3 

O-LS 

8.5.2 





Here the dilTerence between Class A and Class B is large 
cnoiigh to be Rigiiificant but that between Class B iiiicl Class C 
is not a significant one. 

It is elear that whatever dilTci'eiiccs there are between the 
Class A, Class 13, and Class C groups arc obscured by throwing 
the cases altugetlier without taking account of the nationality 
differences. The Amerienns in the Class C group are clearly 
of suijerior mental status and probably in need of temporary 
relief only. Analysis of the data shows this to Ire the situation 
in the majority of cases. It is not apparent wliy Class B 
should prove to be inferior in intelligence to Class A unless 
the explanation lies in tho fact that willows are given this 
classification by virtue of tlic fact that lliey nre widows, and 
deprived of a provider, whatever their economic standing 
within the range of the levels served by the Hciilth Center. 
In the foreign group Class A is difTercntialud from tlic other 
two which are not signUicautly dilTcrcnt from each other, 
Here Class A seems to include individuals of lower intellectual 
and, consequently, of lower economic atumling. 

Is there any relation between the intelligence of the children 
and the present occupational groupings of the parents? Whci: 
grouped according to the Taussig classification a rough rela¬ 
tionship seems to hold, liy nationalitic.s the percentages in 
each class are shown on page 483. 

Here the Italians again appear to be iTifcrior in occupational 
rating ns well ns in intelligence. The graplis sliow these per¬ 
centages for both the Italioji and American groups. Median 
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87.5 
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73.3 
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Mexican. 

100.0 




14 

Spanish.... 
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12 

Scandinavian. 

14.3 


85.7 


7 

British. 

22.2 

11.1 

65,7 


9 

Jugo-Slnvic. 

60.0 


25,0 

25.0 

4 

German. 

50.0 

50.0 



2 


scores for each of the five classes show a distinct increase from 
lower to higher occupational ratings; Class V, I.Q. 71.8; Class 
IV, I.Q. 80,9; Class III, I.Q. 80.0. The number of cases in 
Class II is too few to be significant. There is a small positive 
correlation between I.Q. and Taussig classification (r = 0,26). 

Young found, in the study mentioned above, that "the 
mean intelligence scores of the children whose parents were 
classified indicate that there is a rough relation between occu¬ 
pational status of the parents and the general intelligence of 
their offspring in the public schools. The mental tests show 
fiomo correlations with the occupational ratings. If not large, 
these arc at least indicative of a certain disposition of the 
occupational level to reflect the general ability of the families," 

EDUCATIONAL LEVEL 

Educationally the children, because they are older chrono¬ 
logically, have been pushed beyond the level of their intellec¬ 
tual capacity. Wo find the mentally retarded cases of our 
group advanced according to grade placement when the mental 
age is taken as the index of grade level at which the child will 
probably be able to function. Table 3 shows the relation of 
mental age to grade. Numbers to the left of the enclosed 
frequencies in this table indicate that the cases are retarded 
for their 7nr.nlal age, frequencies to the right of the cells indi¬ 
cate that cases arc iidvancod for their mental age. For example, 
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there are 48 cases Avith a mental aRC of fl. Of these 5 are re¬ 
tarded because they arc only in the second grade, 18 are properly 
placed in the third grade accoi'ding to their mental age, 13 are 
advanced one year for their mental age, 10 lire advanced two 
years, 2 arc advanced three years, and 5 mental ninc-ycars-oklB 
are trying to do the work of the 7th grade. Tlio median mental 
age of the group is 8.7, Imt the median griule is lictwoen 3 and 


taulk 3 



4 (3,4). Of the total number of cases 59 or 20.8 per cent are 
properly placed according to their mental age; 48 or 17 per 
cent are retarded; and 17G or G2.2 per cent are advanced, 
that is they are trying to do work which is Iroycncl their mental 
capacity. It is, of course, not to be expected that theye will 
be a perfect correlation between menial agi; and gi’ado ])laec- 
ment. Other and different mental factors hesid(;s iiiLelligenco 
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enter into school success, such factors as conscientiousneas, 
ability to fit into the social group, traits of personality and the 
like that malce for social adjustment. But give a child or 
an adult tasks tlutt are beyond his ability, confront him con- 
tinually with social Bituations with which he is unable to cope, 
and sooner oi' later you will find him categorized somewhere 
in school, in the court, at your social agency, or at your clinic 
a "behavior problem.” Mental inferiority is, in a large per 
cent of our case.s, the original cause of the maladjustment. 

CIVIL STATUS OF PARENTS 

In order to determine how many of our cases came from 
broken liomcs, I have clasafied our children according to the 
civil status of parents. For the 316 cases for whom these data 
wei-e available, I have found that 2il or 66.7 per cent of the 
cases came from homes where both parents are living, Here 
poverty and a low level of intelligence seem to have been the 
determining factors in the situation. Thirty-seven or 11.7 
per cent have come from homes broken by the death of the 
father. In 18 cases, 5.7 per cent, the parents are separated. 
In 17 cases, 5.4 per cent, the mother is dead. Fourteen cases, 
4,4 per cent, come from homes broken by reason of divorce. 
In 8 cases, 2.5 per cent, both mother and father are dead. 
In 7 cases, 2,2 per cent, the father has deserted the family. 
In 4 eases, 1.3 per cent, the mother has deserted. 

SUMMART 

Of 407 cases referred to the Psychological Clinic of the Santa 
Clara County Health Center, 157 or 33,7 per cent fall below 
I.Q. 70, ISO or 3S.(i per cent are mentally retarded, 101 or 
21.5 per cent average, while only 29, 6.2 per cent, attain a 
mental level above I.Q, 110. The foreign group ia more re¬ 
tarded tlran the American group and this inferiority seems to 
be due to native endowment rather than to inability to handle 
the language. Of the foreign group the Italians constitute 
the largest per cent; in proportion to the number of Italians 
in the comity tliey exceed their quota of the Clinic group by 
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about 30 per cent. la social aiul economic Htiitim as iiulicatcd 
by the Taussig cluasificatioii into mm-comi^uLiiig groups and 
the Jfifia Budget clnssirication, ilic Anioriean iirul foreign 
groups each show a alight tendency tuwnnls poaitivc correla¬ 
tion between economic status and inlelligijnce. In general 
the lower tlio economic status the l(»w(*i‘ tlic level of itilclligonce. 
Educationally the group in retavded with K^siiect to chron¬ 
ological age and advanced with respect to niputid age, The 
retarded children of the group have been pushed beyond their 
mental capacity. 



IN'rFillEST AS AN INDICATION OF ABILITY 

UlCIIARD a. UHRDROCIC 
UnimsUy of Wyomiixy 

A. INTnODDCTION 

The possibility of the existence of a close relationship between 
interest niul ability has stimulatod a significant line of research 
during the past few yeai‘8. If interest in “things,” for example, 
is an indication of ability to work with things, the fact is of 
immense importance to the cducationai and vocational couq^ 
Bcllor, and to the employment manager. The first aim of this 
iiivesLigaiion was to determine, for a group of college men, the 
relative proportions interested in (a) things, (b) people, and (c) 
ideas. The second aim was to discover, if possible, whether 
interest may he considered ns nn indication of ability. 

The investigations within this field have been of four main 
types; («). those iloaling with interest and ability so far as school 
subjects arc eoncenied, (ft), those dealing with interest in 
specific occupiiLiom and ability ns indicated by intelligence test 
scores, (e), those dealing with interest aa a basis for rough voca¬ 
tional classification in order to determine, for example, whetJier 
a technical school graduate should choose sales or design en¬ 
gineering. In the fourth type of study, (d), an attempt has 
been made to classify interests into types, e.g,, humames or 
iiiteresi in people, and niechanics or interest in worldng with 
things, The neglected classification, interest in working with 
ideas, a.s cxemplificfi by certain types of authorship, scicatific 
rcKoaroli and invention, is considered in this paper. 

n. uni'uK.sEXTA'rivE studies 

The main points developed liy these four types of investiga¬ 
tions may hi* reviewed with profit. Thorndike reported in 

■1S7 
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1912 upon the problem of tlic permanence of interosls and their 
relation to abilitica. TKia oriRinii.1 aUidy, buHcd upon 100 cascsj 
was extended so that in 1D17 a report on 1144 cises was made. 
In each inveatigatioii the subjects o.stimaled their order of inter¬ 
est, and order of ability, in the following subjects; inathcmaiics, 
history, literature, science, tniisic, dniwijig and "other liand 
work" which incluclcil carpentry, fiC.wiiiK, Kardening, cooking, 
carving, etc, The e.stiraates were for Die lust Llinn; years of the 
elementary school, the high school, uud college, 'hhcac studies 
led to the following conclusions. 

A correlation of O B or 0.7 sccins tlicii to be approximately tlie true 
degree of rcacmblnncc between the relative degree of an interest in a 
child of from ten to fourteen and in the Hiimc person ot twenty-one." 
(24; 4B3) 

“The individual whose intcresU follow hiH cupuciticH least cloBoly 
afcill Bbows a substantial resemblance (nearly 0.0). 'riie correlation be¬ 
tween an iodividual’s order of subjects for interest and bis order for 
ability is in fact one of the closest of any that arc known. A person’s 
relative iotcrcfita arc an extraordinarily accurate symptom of his rela¬ 
tive capacities.” (24; 455) An average correlation of 0,80 was re¬ 
ported. (23; 170) 

''Interests arc also shown to be symptoiimtie, to a very great extent, 
of present and future capacity or ability. Killier becniiHc one likes whnb 
he can do well, or because one gives seal and effort to what lie likes, or 
because interest and ability arc both symptoms of some fundamental 
feature of the individuars original nature, or bceause of the combined 
action of all three of these [actors, inlorcet and ability arc bound very 
closely together. The bond is so close that either may be used ns a 
symptom for the other almost as well ns foril-sclf.” (24: 450) 

Bridges and Dolliogor considered il "desimblo to determine 
the correlation between iutercsta, evaluated svibjectively by 
rankings of courses, and abilities, measured objectively by grades 
obtained in these same courses." (2:809) The correlation 
between ranlt in interest and grade earned in Elementary 
Psychology was 0,22. The correlation between rank in interest 
and estimated rank in ability was O.hO. Comparable coelTi- 
cients were reported for English. They concluded that: 

Whea ability ia measured by a more objective tnenns, namely, college 
grades, a very low correlation between interest and aldlity is obtained, 
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ao low in fact that one might well be justified in the statement; A per¬ 
son's relative interests are an extraordinarily tnaccurate symptom of his 
relative capneities. U might also be inferred from data here presented 
that a person’s catiinatc of his ability is an extraordinarily inaccurate 
symptom of Iiis real ability, for the correlation between the studenta' 
rankings of Llicir couraes in ability and the grades obtained is only 0,28 " 
( 2 ; 3 ] 3 ) 

The oriKinM (hita of Hridges and Bollinger were placed at the 
disposal of 'Jliorridiko for the purpose of comparing "the posi¬ 
tion in which a college student puts one of the subjects which he 
is studying for interest to him in companaon with the other 
subjects which he is studying" and "the mark which he receives 
in that subject in comparison mih Ihe marks which he receives 
in other suhjeds.'' (25:374) In a group of 140 cases studied 
for this relationship, r had n central tendency of 0,46. For 
the same data, Thorndike stated that a correlation of 0.70 is 
obtained when an individual'e ranking of subjects for interest 
is coiTelalocl with his ranking of them for his ability in them as 
he estimates it. lie concluded that, "On the whole Bridges' 
data scorn to corroborate the doctrine of a very close relation 
between the older of an individual’s interests and the order of 
his abilities." (25:370) 

Franlclin (0) found a high degree of permanence in the voca¬ 
tional inlfircsls of Junior High School pupils over a period of a 
year. In coimcctioii with the present study, it is interesting to 
point out that he also found that pupils with clerical interests 
made higher scores in a prognostic clerical test than the unse- 
Iccted group. 

In a report on "Intelligence and Interest in Vocational Ad¬ 
justment,” Flyer cited data on the occupational interests of 
340 men who voluntarily souglit advice. Using the Army 
Alpha ns the measure of intelligence, he found "that 76 per cent 
of these subjects po.sscss more intelligence than that required 
by their oecupation.s, 1) per cent have the same as required, and 
16 per cent linve less intelligence than required by the occupa¬ 
tion." (9:132) Tho.so applying for advice were requested by 
the counsellor to indiwito occupations that they desired to 
enter. "IdfLy-eight per cent have more intelligence than re- 
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quirecl ])y the desired occiipaLions; 10 per cent the satne and 32 
per cent have less than required hy the occupation.'’ (9:137) 
Using interest as the sole basis for classification, or vocational 
placement, led l''ryei to conclude Hint not more than 50 per 
cent of the eases ivould be sntisraclorily luljiistocl, bo far as 
intelligence is couccj’ncd. 

In reviewing the work of Troctor (19), Fryer staled, "Among 
adolescents, according to n study of 800 high school .students, a 
still higher degree of vocational maladjustment ivould occur if 
the subjects were placed in their vocational uinbition, li = 
-h 0.2L i 0.02, for iatelligcnec requircmciil of the vocational 
interest and the ability ns measured by the mental test.” (0:14.5). 

Fcingold (5;153) reported on the vocational ambitions of 
512 gmnimar school graduates. An nnalysis of his data indi¬ 
cates that 7 per cent have moro inLelligence than needed in the 
desired occupation; 46 per cent have the sumo intelligence, and 
47 per cent have les.s intelligence Ihnn required. Fifty-four per 
cent would bo maladjusted if placed solely on the basis of 
interest. 

Various attempts have been made to mensuro interest objec¬ 
tively, Moore worked with sales and design-oiigiiieorfl, using a 
specially prcpaied interest analysis blank. lie stated, 

"The use of the Record oj Jnteresls shows thiiL iticii in difTcrciit liiic.q 
of work have different intcrcala. Theintcresla of n pciHoii are notin juflt 
one apeeifio occupation, but they arc general to the cxtciiL that they per¬ 
tain to very Bimilar or closely nlUetl occupations or jietivititH. Interest 
in a certain claes of activities is a criterion that tlic peraen will be in¬ 
terested in any other very similar activity, lly aiinilar nativity ia meant 
one that requires much the same inforinution, traiuing, cxpcricucc, 
kind of materials and tools worked witli, mental activity, pcrsonnlity, 
ideals of accuracy and perfection, andsocial attitude," (16; 81) 

Froyd arrived afc practically the same conclusion when he 
compared the pcrsonaliticg of the socinlly and n\cchanically 
inclined. He stated, 

"The results of the group comparisons lead to the concliiHion that 
those who arc interested in dealing with luimnn heiiigrt (the salcHtnen) 
arc diffcTcntiated from the Hludcnls of mechanics liy greuter social 
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ability, credulity or suggestibility, adaptability, excitability, aelf- 
confiidencc, talkativeness, present-mindednesa, and good nature. The 
students of mechanics show a greater tendency to be self-consciouB, 
careful of detuila, inhibited and cautious, reticent, absent-minded, and 
glum. They are more capable of making fine coordinations, and excel 
in alow, painstaking, and accurate effort. There is no evidence for two 
oorfcapoiuliiig sharply defined types of personality, but evidence points 
to tlie utility of rocogniaing 'extremes,' those lew at the social extreme 
poasessing all the traits of the completely sooially adapted person, and 
those at the incchnnical extreme possessing all of the traits of the person 
wIjo is completely devoted to maclunca or inanimate objects,” (8; v-vi) 

Hartman and Dtiahiell (13) studied thii’ty-one juniors and 
sciiiora, using tests of the following types, (a) Word completion, 
(b) Code writing, (c) Immediate retention of visual impres¬ 
sions, (d) Arithmetic problems, (e) Pitching pennies, and (f) 
Letter cancellation. When the test progi’am was completed, 
the subjects ranked the six exercises in order of their interest in 
them. A correlation of + 0.243 was found between ability, os 
measured by the tests, and the interest rankings. ”As it was, 
twenty-five of the thirty-one subjects showed positive correla¬ 
tion; and the highest individual positive correlation found was 
0.915, while the highest negative correlation was 0.371." 

In an attempt to secure some definite, objective measure of 
interest, Biirtt (3) studied a group of 43 agi'icultural engineering 
students. The men were given a series of 18 mental tests, 
designed to indicate both interest and ability, While not con¬ 
clusive, the report is suggestive of the possibilities of the method 
of attack. MoHale (15) devised an information test based on 
interests for the purpose of studying the vocational interests 
of college women, She reported a correlation of -h 0.71 be¬ 
tween the vocational test and success in Educational and Social 
Service; -(- 0.81 between the test and success in Business, and 
+ 0.67 between the test and success in Science, 

Cowdery modified the Carnegie Institute of Technology In¬ 
terest Analysis Blank and measured the expressed attitudes of 
34 doctors, 34 lawyers and 37 engineers. A scoring method, 
devised by Kelley, was employed which differentiated the sub¬ 
jects in terms of their vocational interests. Cowdery stated, 
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fchc method "has proved its classificatory efTicieney to bo be¬ 
tween 80 and DO per cent, and the reliability of its seoves to be 
from 0.77 to 0.00," (4;1-10) 

Strong worked with 1271 records, ropre.sentiiig bS dilTereiifc 
occupational group,s. Itcnn-s were Hiiored ainl weighted. In 
his first paper he shows how ])ersonnol inaiuig(‘v.s may be <lis- 
tinguished, on the Ijnsis of thoii' Interests, from nieni])(’rs of 
twelve other occupiitiims, . only b.5 per cent of non- 

pei'soimcl men rate.cl A, i.e., as high us 7') per cent of personnel 
managers who scored higlio.st oji tlie inter(?.sL te.st," (22:235} 
In his second paper, Strong reported on the interacts of peason- 
nel men in thirteen other occupiitioiis, lie stated, "It is very 
significant tliat men in the.se twelve occiipatioms iii'e apt to 
Irave the interests of a jier.sonnel inmmger in just about the 
ratio that personnel managers have, interest in their occupa¬ 
tions." (22:230) 

To explain the .striking relationship hebvren interest and 
ability, Ilingliam has advanced the interostiug theory "that 
early introversion of pm'.soiialily leads to the development, 
//trough disproporh‘«nn/c e.rcrci.sr, of one's nal.ive interests in 
niGchanisin or ideas, at the expense, of interest and proficiency 
in social contacts," (1:35D) 

"Both interest and ability are functions of jwrsonalvty. Each 
affects and modifies the other. Vocational ahility grow.s with 
exercise and training, Interest in any type of activity usually 
increases with growth of portinent knowledge and skill, A 
bent toward introversion, then, is favorable to tlie enluincoincnt 
of both interest and ability in dealing with inneliines, while the 
opposite sort of personality favours development in social 
interest,s and social effectiveness, Sucli considerations malce 
plausible the facts—at first glance somewhat astonishing— 
regarding the Gorrespondence found between introversion and 
vocational interest in median isms." (I:3(i0) 

Fryer studied 200 vocational counsel subjects and 513 em¬ 
ployment applicants in relation to their work interests. The 
subjects indicated whelher they were iiitoroHtcd in working 
with people (/luninnfcs) or things (mcchnnicn). In the vocu- 
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tional counsel group, 55 per cent imlicated an interest in hu- 
manics; 3G per cent an interest in meclmnics, and 9 per cent 
in both, In tlic employment applicant group 440 subjects 
answered the question. 'I'liirty-thrce per cent were interested 
in humnnics, 10 per cent in mecliauics, and 48 per cent in both. 
Fryer concluded that, "Individuals are unable to make any 
generalized voealional interest distinctions of significant value 
for vocational pro^jno.Hi.s.” (12:309-10) 

Additional work with various groups needs to be done before 
this genej’aliziition will be fully accepted. The vocational coun¬ 
sel Bubjecta represented a highly selected group; 70 per cent 
were ‘'superior" on t)»o l)nsis of the Army Alpha. While the 
coinmcrcittl employment agency group may be representative 
of the general [lopuhitioa in intelligence, it still is conceivable 
that its meinhcra do not represent a random sampling of those 
who are looking for positions. The vast majority of jobs are 
not filled tliroiigli the employment agencies. Those applying 
to such ngcncicH may bo lacking in such traits as oggreBsiveness, 
BeU-confidGucc, nmbition, etc. It is possible that the tempera¬ 
mental deficiencies of the group may influence any study of 
interests of this type. The fact that 48 per cent of the em¬ 
ployment agency group indicated an interest in both humanics 
and mechanics, as compared with 9 per cent in the counsel 
group, may be indicative of a "decision factor" of considerable 
importance, so far ns the chances of vocational success are 
concerned. 

The findings of the four types of investigationB cited seem to 
justify the following conclusions. The original work of Thorn¬ 
dike, and his review of the data of Bridges and Dollinger, indi¬ 
cate that there is n positive relationship between estimates of 
interest and estimates of ability. The work of Thorndike and 
Franklin seems to indicate that interests are permanent, The 
findings of Franklin and Mclialc lend evidence to support the 
theory that interests, when objectively measured, are an indi¬ 
cation of ability. The invealigaliong of Fryer, Proctor and 
Fcingold indicate that interest in a sjKcific occupation is not a 
satisfactory ciitcrion of ability so far as intelligence isconcerned. 
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Moordj Frcyd find Uft«m «com lo Iihvt (InnoiifdnUrd that inter¬ 
ests mo ROiicinl rather fliim spocific, aiul tl»af, wilh s\itlicicntly 
broad work dat-sUicalioiis, iiiloren( may Ja* ronjiidr'red im indi- 
aUion of abiliLy. (.'ow^lery nnil SlroKR luivo chivolopcd a 
tcchtiiciac for aooi'inR inloresl un.'ilvfii.s lilanka wn jih to differ¬ 
entiate those ^vith varyinR vnaalionnl inteieHiH. 

0. TYiM'.H OV ISTFilUWT AND (il-INkUAI. INTl,M,U;KNt;K 

The present reiwrt is biise.<l upon a Ktiidy <»f 2.13 tiialc Htudeuts 
at the Univonjity of Wyoming. Tim meiHjin ago of the sul> 
jenta was 20.1(1 years. The younge.sl vea.*? Iftirii May 1, 1000; 
the oldest March IH, lOtil, Tl^e men wlMwe. l■(^('o^lls comprise 
tlie data cml)odicd iu this report, worn da.'^Mfied a.s follows; 
1711'rcHhincu, 4l> SophomoroH, 2r> JuniniH nml 7 Hriuois. 

Eacli of the 203 men iinlicntecl liia gonornl line of iiitcrost on 
a mimeographed slip which contained tlm following, "My 
primary interest is in working willi 'I’lIINdS ( ) TEOPLE 
( ) II)EA.S ( ).*’ X clicck murk wuh plucocl within the par¬ 
enthesis following one of the throe cirpilnlixeil w(wdH. AH the 
men had bcou given the Thorndiko IiitdUgerice Exiuiiinaliou 
for High School Gradwates upon entering Iho college, The 
Thorndiko ficorc was considered to i)c a meaHiiie of llio ability 
'To mimipuliitc idoas." A gnmp of 12.') t)f tlm imm voluntarily 
completed the Htenqnist Mcdmnicnl Apliindo Tti.sL No. 1, 
Tins record was considered iiinenBurGof the iihilily 'To manipu¬ 
late things." No measure of the ability 'To manipoliUo people" 
was obtained. 

The primary interests of the men were not limited to one field: 
107 men, or 42,3 per cent of the total, expresriod an intGicstin 
Ihin/js; 94 men., or 37.2 jicr cent imliciited an iiitevest iu -people, 
and 52 men, or 20.5 per cent stated that limy were iolorcsted in 
ideas. The proportions were consistent for two groiijw of 125 
and 128 men. Table I shows the distribution of inlorests for 
the four groups. 

The Thorndilrc Intelligence Exaraiuntiort bcovph rangtal from 
24 to U5. Table 2 show.'? the distribution of inlrdligcnro scores 
for the men in each of tire iiiLerest clusairiculiona. 
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The ineftn score for those interested in ihxnQs was 64.811 with 
a standard deviation of 16.85; the mean for the men interested 
in imople was 61.063 with a standard deviation of 16.35. Tor 


TABLE 1 

7)Uerea( o/ college men 



Tiimcs 

FEOFLB 

IDEAS 

totai. 

Freahmcn. 

WM 

59 

38 

176 

Sophomorca. 

■■ 

23 

7 ' 

48 

Jutiiora. 

11 

9 1 

6 

25 

Seniors. 

2 

3 

2 

7 

Total... 

107 

94 

62 

263 

Per cent. 

42.3 

37.2 

1 20.6 

1 100 
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Thorndike seoree avdintcreet clasujitaliont 
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Showing ciiejiJ oj" difference beltveen menn scorn, Thorndike inlelligence 

examination 



A. UIKVBIISNCE 
mSTWCEH 
AIBAN SCOKES 

1 

0. aTASn.AnD 
bEVIATION DV 
uief'faiGWB 

hatio 

A+ D 

Ideas and people. 

7.663 

2.935 

2.61 

Ideas and things. 

3.915 

2.907 

1.34 

People and tliiiiga. 

3.748 

1 2,349 

1.59 


those interested in ideas the mean was 68.726 with a standard 
deviation of i7.5d. It is necessary lo show whether the differ¬ 
ences in the means for the three distributions are. sufficiently 
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great to bo considered significant. ITie standard deviation of 
the difference was computed for each combination^ Table 3 
shows the actual differences between the means, the standard 
deviation of the dilTerrnec for each pair, and the ratio of the 
actual difference to the standard deviation of the difference. 

Conservative statistical practice does not consider the differ¬ 
ence between means significant unlc^ the actual difference is 
three times the standard deviation of the difference. In Table 
3 it has been shown that the actual dilTeroncc between the means 
of the intelligence scores for those indicating interest in 'ficlens” 
or “people” is 2.61 times the standard deviation of the differ¬ 
ence. It has been suggested "that there is about one chance 
in one hundred and seventy that the smaller mean will equal or 
exceed the now larger mean if the conditions specified above are 
true. One may conclude from this that the difference found 
may be due entirely to chance faotom.” No significant dif¬ 
ference appears to exist between those interested in "ideas and 
things,” or between those interested in "people and things.” 

D, TYPES OF INTEREST AND MECHANICAL APTITUDE 

If those who indicate an interest in ideas tend to make higher 
scores in such a teat as the Thorndike Intelligence Examina¬ 
tion, it would be worth-while to determine whether those who 
indicate an interest in things tend to make liighcr acorca in the 
Stenquist Mechanical Aptitude Test. No attempt was made to 
select the men. One hundred and twenty-five reported volun¬ 
tarily. The scores ranged from 37 U> 94. Table 4 shows the 
distribution of mechanical aptitude scores for each of the inter¬ 
est classifications. 

The mean score for those interested in ihinqs was 80.227 with 

'Kelley, Truman L. Statistical Method, p. 85 and p. 182. The 
Macmillan Co., New York, 1923. 

YuU, G. Udny. An fntroduetion to tUeTheory of SLatiaticB, p. Sllf, 
Charles GriRin & Co., Ltd., London, lOtO, fifth cd, 

1 wish to acknowledge the courtesy of Professor Kelley in replying 
to my queetiona concerning the formula used in this report, and also the 
kindnesa of Mr. Harold A. Edgerton in oheching my eomputationa. 
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a standard deviation of 8.020) the mean for the men interested 
in people was 71.802 with a standard deviation of 11.40. For 
those interested in ideas the mean was 73,240 with a standard 
deviation of 15,135. Table 5 shows the actual differences 
between the means, the standard deviation of the difference 
for each pair, and the ratio of the actual difference to the stand¬ 
ard deviation of the difference. 

Table 5 shows that a significant difference exists between the 
mean scores in the mechanical aptitude test for those indicating 

TABLE 4 


Sleiiquist scores and interest classification 
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TABLE 6 

Showing extent of difference between mean scores, Slenquist Mechanical 
Apiititde Test 



A. DIFFBHBNCB 
DBTWBEK 
UBAN BCOflEfi 

D. STANDADS 
DEVIATION OP 

DIFFEnKNCB 

HATIO 

A D 


8.425 

2.046 

4.11 


6.987 

3.105 

2.25 


1.438 

3.388 





interest in "things” and "people.” In this case, the actual 
difference between the mean scores is 4.11 times the standard 
deviation of the difference. No significant difference appears to 
exist between those interested in "thin^ and ideas,” or between 
those interested in "people and ideas.” 

E. CONCLUSIONS AND DISCUSSION 

1. In a group of 253 male college students whose median age 
was 20.10 years, 42.3 per cent indicated an interest in things; 
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37.2 per cent an interest in people, and 20.5 per cent an interest 
in ideas. 

2. 'L'he mean scores on the Tliornclikc TutelUgencc Examina¬ 
tion for the three interest classirications were as foliowa: ideas, 
6S.72G; lliinffs, 04.811; people, 01.003. 

3. The actual difference between tlio mean intelligence scores 
of those indicatinK an interest in ideas and tho.so in(lie,ating an 
interest in people was 7.003 points. The actual difference ia 
2,61 times the standard deviation of the difTorencc. It is esti¬ 
mated that there ia one ehanco in one luimlrcd seventy that the 
amallcr mean will equal or exceed the now larger mean. While 
tliis docs not prove conclusively lliat a siRiiiricant difference 
exists between the levels of general intelligence for the two 
groups considered, it niiiy bo indicative of a "drift" or "slant,'' 
BO far as these small groups are concerned. 

4. No significant difference appears to exi.st in the levels of 
general intelligence for those indicating interest in idca.s and 
thing.s, or between those indicating intcre.st in people and things. 

5. The mean scores on the Stcnqiii.st Moclianical Aptitude 
'L’est for the three interest clnssificatioiis woix! as follows: 
things, 80.227; ideas, 73.240; people, 71.802. 

(). The actual difference between the mean mechanical ap¬ 
titude test scores of those indicating an interest in things and 
tho.5e indicating nn interest in people was 8.425 points. The 
actual diffei'encc is 4.11 times the standard dfiviation of the 
difference. We conclude that there is little lilcolihood that the 
difference found is due to chance. It appears that, for the 
small number of cases .studied, n significant (lifferoncc exists in 
the levels of mechanical aptitude for those indicating interest 
in things and interest in people, respectively. 

7. No significant difFercnce appears to exi.st in the levels of 
mechanical aptitude for those indicating interest in things and 
ideas, or between those indicating interest in people and ideas. 

8. In both the Thorndike Intelligence Examination, and the 
Stenquist Mechanical Aptitude Test, those indicating interest 
in people tended to make lower scoroB than those indicating 
interest in ideas or things. 
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9. The correlation between Thorndike and Stenquist scores 
for 125 cases was + 0.25. 

From the point of view of those engaged in cuiTiculum con¬ 
struction, and in employment management, the indication of 
interest probably should be given consideration. If the dis¬ 
tinctions indicated in this paper hold true for a larger number of 
cases, and for widely selected groups, it becomes apparent that, 
in the long run, levels of ability will be approximated, depending 
upon the types of interests represented. Carrying the hypoth¬ 
esis one step further, it seems that, for the majority of cases, 
the schools that are organized to train people to work in such 
fields as authorship, scientific research, etc., should try to at¬ 
tract those interested in ideas. Schools designed to train stu¬ 
dents to work with things should endeavor to attract those 
who are interested in things. If later, data are brought for¬ 
ward that indicate that interest in people is an indication of 
ability “to manipulate people,’' then the schools that are organ¬ 
ized to train people to work with people should endeavor to 
attract students who arc interested in people. 

In actual practice, it is obvious that all organizations need 
people of all three types. This point is admirably illustrated in 
the case of the typical public utility company. Most of these 
companies have a commercial department that deals directly 
with the public; operating and maintenance departments that 
work primarily with things, and executive and research depart¬ 
ments where the major portion ot the time is spent in working 
with ideas, These ideas, it is true, are expressed through the 
manipulation of people and things. Also, it must be borne in 
mind that the executive and research departments have no 
monopoly on ideas. They occur throughout the organization. 
In such a company, there is a rough division of labor in terms 
of working with things, people, and ideas. Assuming that all 
three types of interest are correlated with ability, it will be 
profitable in the long imn for the commercial department to 
select the majority of its workers from the ranks of those inter¬ 
ested in people, for the operating and maintenance departments 
to specialize in those Interested in things, and for the executive 
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and resenrch dcpni'tniGnts to look for those infcci-Gsted in ideas. 
Until methoda of measuring inteveat ohjcctivoly aie pci'fcctcd, 
the vocational counsellor and the omploymciit manager will 
have to rely upon personal estimates of interests if they consider 
this factor in placement, 
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SOME FACTORS INVOLVED IN JUDGINCI PIGISONAL 
CHAIIACTI'RIIHTK^S 

HOY M. OOllCOK 
Johns llopkim University 

The earlier iiivestigatora »i the fieUl of peiHoniilify study 
were interested primarily in the Ability .of various i)eople to 
judge either theinselves or others and tlio reliability of the 
judgments. Examples of this typo of work are found in the 
reports of Cattell and Hdlineworlh. A (liffereiit type of work 
has been uiKlerlaken by Woodworth and others in their tests 
of emotional instability. Under this type nniny of the case 
history forms, which have been developed for psychiatric use, 
iniglit be included, These, however, are not tests and liciice 
arc of little practical value for experimental work, fn regard 
to woi'k on psychopathic personalities, it will siiflice to mention 
two rather distinct lines of work that liiivn been undertaken, 
namely, the association tesla devised by Kent anti Rosanoll and 
the physiological work developed by Travis. A still different 
course has been pursued ))y Prcsscy and Downey in their 
respective tcsts-~Thc Tresscy X-0 Test and the Downey Wili- 
Tempevament ^I’cst. PreBscy haa attempted to discover cer¬ 
tain ti'cnda of personality by having the subject select from a 
list of worclg, the word or words which the sahjoct feels may be 
ill correspondence with the particular stimiihis word. Downey 
haa endeavored to aacertain what ciiialities an individual pos¬ 
sesses, by constructing a particular situation for each of the 
qualities foi' which the test is supposed to he a measure. It was 
in this test that the time factor was iirst given significant weight. 

The neglect in previous studies of tho time factor as index of 
difficulty and also the neglect of sex difTcrencc’.s has .sooinecl to 
make a much more careful study of these factors desirable. 

502 



JUDGING PERSONAL CHAHACTEIIISTIC8 


503 


For the present investigation, a list of characteristics was 
selected, of which certain ones were chosen as being of impor¬ 
tance for detecting possible abnormal tendencies; others were 
included because they were of importance for determining the 
general makeup of the individual. The following sample sheet 
will show the actual characteristics used. 

Name.,,. Date. 

Indiccite yout iwdgment of the peraoTtal charactcriBtics of, 


by checking iu the appropriate column in front of each oharactcristio, 


u 

Q 

3 

U 

< 

g 

3 

n 


rt 

S . 
3 * 

< i 
s o 

i ti 

< A 





Iloneflty 



Fondness for children 




Height 



Mathematical ability 




Obstinacy 



Devotion to duty 




Kindness 



Ingenuity 




Keliability 



Artistic appreciation 




Good looks 



Fondness for animals 




OrderlincHs 



Tondency to worry 




Awlcwardncfls 



Memory capacity 




RecklcBsacss 



Conversational ability 




Self-confidence 



Leadership 




Intelligence 



Love of sports 




Truthfulness 



Interest in politics 




Vanity 



Quarrelsomeness 




Industry 



Egotism 




Lovalty 



Maliciousness 




Wit 



Neatness of dress 




Caution 



Liking for perfume 




Modesty 



Skill in card playing 




Fluency 



Dodily vigor 




Extravagance 



Interest in the other sex 




Tactfulness 



CarcfulnBBB in money matters 




Ambition 



Attraotivenoss to the other sex 




Quickness 



Fondness for reading 




Cheerfulness 



Religiousness 



Laziness 



Reasoning ability 
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TADLK I 

Shouiiiiij the average time r^uiredby themalcs io j-udge each chaTaclerislic 



, a 

«T. D. 

avbH' 

AQB 

TIMS 

roil 

RRLr 

AT. D. 

Ingenuity . ... 

in 


1,8 

D,7 

EcaBoning ability. 


0.0 1 

1,8 

0.5 

BgoUam.. — ... . . 



2,03 

0,7 

Matlicmaticnl ability.. 

^9 

0.0 

2.00 


Love of sports. 

^9 


1.8 


Artistic appreciation . 

1.7 

0.3 

2.01 


Devotion to duty .-. 

1.8 

0.7 

2.0 


Interest in politics.. .. 

1.8 

Q.3 

2.00 


Conversational ability . 

1.8 

0.6 

2.2 


Leadership . 

1.8 


1 .8 

0.5 

Religiousness . 

1.0 

0 6 

1,7 

tm 

Maliciousness . 

1,9 

0.8 

2,2 


Fondness for aniinnla . 

1.0 

0 7 

2.01 


Memory capacity ... 

2.0 


2.8 


Neatneea of dress . 

2.0 

0.7 

2.0 


Skill in card playing . 


0.7 

2,01 

0.7 

QuaFrolsomcnesa . 

2.0 

0.7 

2.2 


Interest in the other sex ... 

2.02 

or, 

2.2 


Carefulness in money matters . 

2.0-1 


■2.8 

1.02 

Cheerfulncas. 

2.ai 


2.0 


Bodily vigor.. 

2.1 

O.l) 



Liking for perlurae... 

2.1 

Di 

•2.00 

0.4 

Tendency to worry. 

2 1 

tn 

■2.3 


Fondness for rending. 

2.1 

0,7 

2.2 

0.8 

Attractiveness to other sex. 

2,2 

0.7 

2.4 

0.7 

Laziness. 

2 2 

1.4 

1,8 


Quiokness.. 

2.2 

0,8 

1,3 

Dl 

Ambition. 

2.2 


2,0 

ESI 

Wit. 

2 2 


1.8 

09 

Loyalty. 

2.2 

1.04 

1.0 


IntelligRnRe.. . 

2.2 

1.1 

2.06 

0.0 

Kindness. 

2.2 

0.8 

l.D 



2 3 

1,4 

2 02 

1.0 


2,3 

1.0 

1 D 

0.0 


2 4 

0 C 

2 0 

0 8 


2 4 

1 1 

2 2 

0 7 

Industry... 

2,4 

1.) 

2.0 

0,5 
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TABLE I'^oncluded 



Avsn- 

AQB, 

Tiue 

POR 

nCBUD 

«T. 0, 

iVHtl' 

Aas 

rixiu 

von 

SELF 

AT. D. 


9, A. 




Truthfulness. 

2.4 

1.4 

2.2 

0.8 

Self-confidence. 

2.5 


2,2 

mWM 

TftctfulnesB. 

2,5 

0.9 

2,4 

1,2 

RccklcBsncBS....... 

2.5 


2,5 

1,4 


2.5 


a 

n A 

Awkwardness. 

2,0 

1.3 

2.2 

0.8 

Fluency. 

2 0 

L2 

2 1 

0 n 

Obstinacy. 

2.7 

1.1 

2,2 

0.8 


2 7 


2 4 

Ll 

Modesty. 

2.9 

1.7 

2,4 

0.7 


Fifty individuals of each sex* were tested. They were asked 
to pick out some friend of their own sex whom they knew well 
and of whose personal characteristics they could judge, They 
were then given a pencil,* arranged with electrical contacts, and 
were asked to check the person whom they chose on the list of 
traits preaentecL The time taken to check each trait was 
measured in fifths of a second. When the reactors had com¬ 
pleted checking one-half the number of traits, they were 
stopped. They were then told to judge themselves on the 
same traits, Upon finishing this they were given the second 
half of the list and were then asked to judge themselves on those 
traits. Following that, they judged their friend in I’egard to 
the second half of the list. 

The same characteristics were presented to another group of 50 
men and 80 women. Each individual of this group was asked to 
judge himself on the traits. The individuals of this same group 
were then told to rate each characteristic as dearable, unde- 

1 The subjecte used in this experiment were undergraduate students 
in reyclielogy in Goucher College nnd this University. 

^Dorciia, Roy M.; A contect pencil for psychological use. Jour. 
Comp. Psychol,, vol, 6, no. 5, October, 1926, 
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TAIIU-: 3 

Skowinij tlic (ivcrnge lime required \nj Ihe Jemalen in judge each 
charaelcriHlir. 



aV*)i- 

A<ii: 

TiMi; 

rnu 

rHIKNX 

p. 1) 

Avnii- 

A.«K 

TiMi; 

rou 

iiri.v 

HP. D, 

IlcQBoning ability. 

i .0 

O.Ti 

t .7 

0 ii 

IlcligiousncBB. 

1.7 

0 r, 

2 01 

0.7 

Ingomity. 

J .7 

0 (5 

2,00 

O.G 

^^athcmlltical nlnlity. 

1 7 

0 0 

2 0 

0 8 

T^ovc of sports. 

1 s 

0,5 

1,8 

0.0 

LeadGrahip.. 

1 K 

0 S 

1.0 

o.s 

Egotiam. 

1 K 

0.7 

2 2 

0,8 

Chcci'fulneaa. 

\ H 

0.7 

2 OS 

0-t) 

Intoi'cal in politics. 

l.i) 

0.5 

2.1 

0,0 

MtlliGioUHHttBB. 

Mi 

O.K 

2,4 

l,l 

Cunvcraatiojiul nhility. 

] .1) 

0,0 

2.1 

0.0 

Lnsiinaaa... 

] .!) 

O.K 

1.0 

1.02 

Fondnosa for rooding. 

2.02 

0 7 

2,K 

0,8 

Bodily vigor. 

2 i>l 

0.7 

2.1 

0,0 

Likiiig foe pcifurriG. 

2.01 

0.1] 

2.2 

O.Q 

Artistic apprcciftfcioti. 

2 01 

0.7 

2.2 

0,8 

Dovolioti to dtity. 

2.0J 

O.K 

2.2 

0.0 

■\ViL. 

2 01 

0.0 

l.K 

0,0 

NcatucBH of (Ivcss. 

2.05 

0,7 

•2.1 

0,5 

Interest in tliu other sex ... . .. 

2.0.S 

O.K 

2,2 

0,0 

Skill ill card plnyiiig. 

2.1 

0,7 

2,1 

0.6 

FondncBs for niiimala. . 

2.1 

0.7 

1.0 

0.6 

QuarrolBomcneBa. 

2.1 

0.7 

2.5 

0,7 

Attraativaneaa to otlior aox. .. 

2 2 

0.7 

•2.7 

1.2 

Memory ccipncity. 

•2.2 

O.K 

2.'2 

0.7 

Tiitclligoiico. 

2.2 

0.0 

1.0 

0.6 

Quickness.. 

2.2 

0,9 

2,00 

0,8 

Tendency to worry. 

2.2 

0.7 

2,3 

0,7 

Loyalty... . 

2.3 

l.OS 

2,3 

1 3 

Trutlifulncas. 

2.3 

1.02 

2.2 

0.9 

Reliability. 

2.3 

O.K 

2.3 

0.9 

Good looks. 

2.4 

1 .1 

2,03 

0.7 

Modeaty. 

2.5 

0 i) 

■2 .OS 

0 8 

ICindiicaB. 

2.C 

O.K 

2.OS 

0,7 

Tactfulness. 

2.5 

0.0 

■2.2 

0.9 

Arabitiun... 

2.5 

1 .2 

2,1 

O.K 

CavaCulncsB in money matters. 

2.r» 

1,1 

2,7 

0.9 
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TADLE 2r-Concluded 



AVfill- 

AQli 

TJMk 

FOR 

FRIRKD 

BT. P. 

AVHR- 

AOE 

TIMB 

FOR 

SELF 

BT. D. 

Extravagance. 

2.6 

1,1 


1.06 


9 . R 

1 9 



Scif-confldcnce. 

2.6 



0.5 

Industry. . .. 

2.6 

1.1 


0.0 


2 j } 


1 n 

0 7 


2 7 

1 1 


n K 

Orderliness.. 

2.7 


2.3 

0.8 

Awkwardness.. . 

2.8 

1.2 

2,3 

1,2 


2 8 

1 2 

2 7 

1 6 

ReckloaflncsB. 

2.8 

1.4 

2,6 

1,2 

Obstinacy. 

3,0 


2.3 

1.2 


girable, or neutral for their own sex and also for the opposite 
sex. 

The tabulation of the data obtained from the foregoing 
procedure shows some rather interesting results. If we consider 
the average time (tables 1 and 2) required by the group to 
judge each characteristic, we find that the times are unreliable, 
That is, the Probable Error of the Difference of the Averages 
is nearly as great as the Difference of the Averages. This may 
have two po.ssible explanations. The measurements obtained 
may not be fine enough or different individuals may have 
difficulty with different traits- If tho latter is truC; n composite 
of the judgments for a single trait would tend to cause these 
differences to flatten out. It is worth while to note certain 
other points which these tables bring out. If tables 1 and 2 
are examined, it will be found that those traits in regard to 
which the men have been able to make quick decisions in 
characterizing their friends and themselves are the same traits 
in regard to whicli women have also been able to make quick 
decisions; and the same coixespondence appears in the slow 
decisions of the two sexes. The coefficient of correlation be¬ 
tween the time taken by the males to judge their friends and 


TUB JOUIIHAf, OF Al’l'MED ParCUOLUDV, VOt. X, WO. 4 
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the time taken by the femalcB to judge their fvientls is 0,87 ± 
0.02. T]ie cocfTicient for the mme groups in judging them¬ 
selves is 0.80 zfc 0.03. There is little relation between the 
time taken to judge one’s fiicnd mid the time tnkoii to judge 
one's self on any given trait for either the male or female 
group. The coefficionla are 0.40 i 0.08 aiui 0.32 zk 0.10 far 
the males and femalc.s respeetively. 

The men icquirc from 0.3 to 0.7 second more to judge their 
friends than themselves on seventeen of the traits and from 0.3 
to 0.5 socoml more to judge Uicinaelvcs than their friends on 
seven of the traits. The women require from 0.3 to 0.7 second 
longer in judging their friends on lliirtccii tniita and from 0.3 
to 0.5 second longer iu judging thoins(dvcs on seven traits, 
There is a rather general agreciuenb hetween the two sexes na 
to tlio traits which require longer to judge for their friends than 
for thcmsclvca and vice versa. 

The range of time is rather uniform for Die nuvle and fomnlc 
groups with refevcnco to both their frieiula and themselvca. 
The range for tlio male group ig from l.O to 2.D seconds for 
judging their fiionds and from 1.7 to 2.0 seconds for judging 
themselves. The range for the female group for judging their 
friends is from 1.(5 to 3 kccoiuIh, aiul for judging themsclvcH 
from 1.7 to 2.7 seconds. 

The characteristic for the female group, when judging their 
friendSj wliich has the grcnle.stflUindard deviation ].■} rcc/cies.wm'; 
the one having the greatest standard deviation, when judging 
themselve.s is caution. Reasoning ability, religiousness, and 
interest in politics, each has a standawl deviation of 0.5 for the 
female grouj) when judging tjicir friends. Ilcasoiiiiig ability, 
leadership, skill in card playing, intelligence, and sclf-con- 
fidence, each lins a standard deviation of 0.5 for the same group 
in judging themselves. The smallest deviation wliich occurred 
for any of the femalo judgments was 0.5. The largest deviation 
for the male group is obtained for caution anrl recklessness, 
Caution gave the greatest deviation for tlicir iiidgniciit of their 
friends and rccklcssneBS gave the greatest deviation for their 
judgment of themselves. Tlic relation betwoon rocklcssncsB 
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and caution is reversed by the female group. Caution and 
recklessness have high deviations for both groups and for both 
sexes. Love of sports and liking for perfume show the smallest 
deviation (0,4) by the males in their judgments of their friends; 
liking for perfume and height show the smallest in their 
judgment of themselves, The tendencies which have been 
pointed out suggest that more than just chance determines 
how much time is required to judge each characteristic. 

TABLE ,1 

Skowinj the aucrage time required to judge the 48 ckaTacterislicsin^econd.' 








r* 

-i 


■WnMEN 


d 



b 

u 






Group 1 requiring longer time to judge themselves 


Average time 
for thcmaclvcs 

100.7| 

P.K. 10.5 

116.3 

P.E, 26.1 

15.5 

' G.5 

Average time ' 
for friend. 

01,G 

P.Iil. 10.2 


P.E. 23.7 


6.2 

Dif. Avg. 

9.1 

P.Ii.D.A. 2.9 

8,5 

P.E.D.A, 8.5 




Group 2 requiring longer time to judge friends 


Average time 
for themselves 
Average time 
for friend. 

100.5 

110.0 

P.E. 10.2 

P.E. 10.7 

98,7 

109,8 

P.E, 11,1 

P.E. 13.6 

1.8 

0.2 

Dif. Avg. 

0,4 

P.E.D.A. 4.8 

11,1 

P.E.D.A. 3.1 



Table 3 shows the average time in seconds required for 
judging all the traits. Group 1 in this table contains the 
individuals who required longer lime to judge themselves and 
group 2 contains those individuals who required longer time 
to judge their friends. One point of particular interest in this 
tabic is, that in the second group the men and women require 
about the same time for judging their friends mid for judging 
themselves, while in the first group the women need a longer 
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TADI.E 4 

ShoiDing (he characJeKsttcs as classified by the females fov themalegriiUT) 
and as classified by Ihe 7nale3 Jot (Aoinsclucs 


Heiglit.V 

Obstinacy. v' 

Kindneas.V 

llclijibility.V 

Good looks. 

Ordorlii\c88.V 

Awkwardoesa. V 

llockleasncsa. V 

SelC-coiifideuGC. V 

lutclligewcc. V 

Truthfulness.V 

Vanity. 

Industry.,.V 

Loyalty.V 

Wit. V 

Caution. V* 

Modcaiy... 


Fluency.... 

Extravagance. 

Tactfulncaa. 

Ambition. 

QuieknesB. 

CUeerfulncaB. 

Laziness. 

Mathematical ability...... 

Devation to duty.. 

Ingenuity. 

Artistic appreciation.... 
Fondness for animals.... . 

Tendency to worry. 

Memory capacity. 


.... V 

. v| 

V 


42.5 


57,5 

V 


V 


V 


V 


V 


V 


V 


V 

'(10 

V 

\40 

V 


V 


V 


V 
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Convcrsationul ability. 

Leatlcrehip. 

Love of sports... 


Interest in politics. 


Quarrelsomeness.| j Vi 

Egotism. 

Maliciousneae. 

Neatness of dress... 

Liking for perfume.... 


Skill in card playing. 

Bodily vigor. 

Interest in the other sex. 

CarcCulnesB in money me-tkers. 
Attractiveness to other sex..,. 

Fondness for reading.. 

Beligiousness. 


Reasoning ability, 


1, desirable; 2, undesirable; 3, neutral; 4, desimblc-neutml; 5, un¬ 
desirable-neutral. 


timo than the men for judging both themselves aud their 
friends. Ey comparing the time required to judge one’s self 
■with the time required to judge one's friend ccTtain tendencies 
are quite evident. These total measuiements should throw 
some light on the makeup of the individual making the judg- 
merits, If in conjunction with these measurements, the traits 
arc noted which requh*e an excessively long time to judge—ex¬ 
cessively long with respect to the individual’s average time for 
judging any trait—one might ascertain whether the subject 
has egocentric or the reverse tendencies. 























512 


JlOY M. DOllCUB 


TAULG A 


,S)\oiBin{f the characleriatica aa classified by Iho males jer liic female (/roup 
and as elasaified by the females for themselves 



HcighL. 


Obatinacy. 


Kindncaa. V 

Jloliobility...V 

Good looks... 

OrdorliiiCBS. V" 

Awkwardness. v', 

Uecklcaanese. V\ 

\ 

Sclf-oonfidcncQ.V j 

Intelligonco.V j 

Truthfulnoaa.V 

Vanily. 


InduflLry. 

Loyalty,.. 

Wit. 

Caution. 


Extravagance. V 

Tftctfulncas.V 

Ambition...V 

Quickncea.V 

Chcerluloess.V 

Laziness.. V 

Mathematical ability. 


Devotion to duty. 

Ingenuity. 

Artistic appreciation, 
Eondncaa for animals 
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Tendency to worry. y' 

Memory capacity.-. 

Conversational ability.. 

Jjcadcrship.w 


Love of aporta, 


Interest in politics, 


Quarrelaomenesa. y" 

Egotism. 

Maliciouencss. v' 

Neatnesa of dreaa. y/ 

Liking for perfume. 

Skill in card playing. 

Bodily vigor.V’ 

Intereat in the other sex. 

Carefulneas in money matters. y/ 

Attractiveness to other sex. 

I 


Eondneas for reading. . y/ 

Rcligiousnesa... ^ 

Reasoning ability. 


1, desirable; 2, undesirable; 3, neutral; 4, desirable-neutral; 
desirablc-ncutral. 



The measiii'eraents also show that 32 of the 50 males tested 
required longer to judge their friends than themselves; 17 
showed the reverse relation; and one took the same time. This 
ratio of appro.ximately 2:1 holds true also for the females, The 
actual figures arc the same aa quoted for the males. 

Another factor of importance in this work is the influence of 
the desirability of the trait judged upon the time taken to 
judge it. Before times can be compared for judging the de- 
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simblc, iindcsinibla, and nouLml Irnila, it is noccf^.sary lo know 
just which Quo.s hcloni? to wliicli Rroup. It i-s also of iinporlaucc 
to know wholhor the ninlOH ami fenmles placo tho sivino Lrnits 
in tho same groups. 'I'aldes 4 nn<l o show lljc diiiiiiotoristics in 
their respective clfiKsifications. Under c(»lmun head "I'enmlc'' 
in talde 4 arc the judginonls of Ihi; fnnnieH noiicernijig llic 
(iGsirabiliLy of tho for llie opposite sex, and in table f) 

their judgincnta for their own sex. Under exilumn hciuletl 
"Males’' in tabic 4 arc recorded tlio judKinciils of Die males for 
their own acx, and in tal>lo T) tlicir judj^iiionls for (he opposite 
sex. Wherever a trait is Uslcd l>y a clicck mark in the desirable, 
undesirable, or ncutinl groups, it indicates tbiiL 70 j)or cent or 
over of the iudividuals lostcti, placed the twit in that group. 
Two other clftssification.s also nirpcar, namely, '‘Desirable- 
Neutral" and "Uiidcsirablc-Ncutral.” Those classifioations 
mean that the preponderance of tho choices foil into either one 
or the other of the jmir in cacli classification, b\iL Lliat noitlier 
roceivod a siifTiciontly lai-go porccnlngo to malic tho trait 
decisively cither one or l!ie other. Dor the (vails listed under 
fchoae groups, the actual perccnlagc.s aro (nmtod in the sanui 
order as tlio grouping. Dor exuiiiplc, jji iabh^ ■! (looil looka 
under tho gi'o\i])ing "Uesimble-Neutml" received 42,r> 
to 57.n per cent which iridieati'.s that 42.5 |nn‘ cent of tho 
individuals thought it dcsimlile and 57.5 per cent thought it 
a neutral trait, Tliesc laides .sliow tliui bolh the inrn and 
women, with but few cxceplion.s, eliiH.sined (Jie liiiit.s in tlie 
same way. They agree ralher generally (hat I he triiils which 
arc desirable for their own s(>x are also dcsiraldo for the oppf)sitc 
sex. Also, it may be sud that tho.se traits whicdi lunii con.sidei’ 
desirable for men, the women also consider desirable for ineu, 
This same condition holds true for tl»c neutral and umle.sirablc 
traits. The exceptions can be ascertained onsily by glaneiiig 
at'the tables. No further elubomtion is nocessuiy at this 
point, Ilcfcrciicc will hereafter ))e made lo dosiiablo, un¬ 
desirable, and neutral traits on a basis of Lbe groupings just 
desciibcd. 

T’ablo () Rhow,^ tho di.stribution (jf judginonlH in poiceiitiigi'.s 
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for th 0 different groups of traits. If, for example, wc take the 
group of traits which the males think desirable, we find that 
28'0 pGr cent of the reactora judged themaelves above the 
average, 00.2 per cent average, and 11.2 per cent below the 
average. Of the 28.6 per cent who judged themselves above 
the average, 26.7 per cent thought the traits desirable, 0.2 per 


TADLE 0 

Showing lh^ relalfotia/ifp betioeen the claasificaiion oj Pie trails aiid the 
aviounl which the individuals believe they possess of the Iraiis 



Dcairiihlc. 


1.7|S3.8 

iB 

6.1 

8.8 


1,8 

UndcHirahlc. 

Q QjR 

vliWlt 

S7.8 

6.8 

Q 


l.G 

Neutral. 

QEQQ 

S.O 8.0 

o 

IM 

Kffl 

10,0 


DcBivtiblc-Ncutval. 

QQ 


1,1 

27,9 

5.0 


16.3 

Total traits. 

18.2 2.4 

2.035.3 

8.4 

11.3 

m 

s 

5.4 


ITcniales 


Dcairalilc. 


BI 

1.2 


EB 

6.7 

12.2 

EE 

3.3 

Undesirable. 

EE 

12.1 

QS 

Qd 

49,7 

4.4 

0.4 

28,8 

2 1 

Neutral... 

2.2 

1.0 

8.5 

iTw}! 

0 

39.0 

6.0 

4.8 

26.5 

Desirable-Neutral. 


0 

6.2 

28.8 

0,2 

wHBl 

11.3 

0.2 

18.3 

Undcairabhi-Neutral. 

EE 

12.4 

8.1 

1.3 

3C.9 

25.0 

0 

11.9 

38,0 

Total traits. 

11.4 

2.7 

2.9 

39.8 

9.0 

11.2 

9.1 

5.8 

7.2 


cent thought the traits undesirable, and 1.7 per cent thought 
them neutral, The percentages show then that most of the 
individuals believe they are average or above in the traits which 
they consider desirable; in the traits which they consider 
uiidc.siriibln they rate themselves average or below, and for thn 
traits wliic.li they consider neutral they also rate themselves 
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average nr below. This iclntion holds true far both sexes, but 
there is one sex difference that ought Lo be noted: more of the 
females think tliey are avoriigc in the dcanal^Ic characteristica 
than do the inalea. This increase in the “average’^ column is 
madeat the expense of the column marked “above thoaverage." 


TAOnPi 7 

Average Imc, in ucontls, required to make rcs^wlivA jiidi/mefiln 



adovs 

HT. D, 

' AVEn- 1 

1 AOB 1 

1 

1 

BT, D. ' 

1 

UV.LOW 

BT, D, 

Females 

Friend: 

2.0S 

0.3 

2.3 1 

0.3 1 

2.2 

0.4 


2.3 

0.4 

2.3 1 

0.3 ' 

■2.3 

0.5 


2.&1 

0.5 

2.1 ' 

0.2 

2.1 

0.3 


1.9 

0.3 

2. OS , 

O.IS 

2.2 

0,3 

Sei;.- 

2.2 

0.4 

2.1 

0.2 

2.1 ' 

0 3 


2.3 

0.3 I 

2.3 

0.2 

2.2 

0 3 


2.02 

0.2 

2 1 

0.2 

2.0 

0,1 


1.9 

0.2 

2.2 

0,2 

2.0 

0,3 



Males 


Friend: 


M 





Dcsirablo... 


in 

' 2.1 

1 0.3 

' 2,1 

04 

UndcBirablc. 


0.3 

2.1 

0,3 

2.2 


Desirable-Nciifcral. 

SelS: 

1.8 


2.0 

0,18 

1.9 


Desirable... 

2.1 

0.3 ' 

wmm 

0,18 

2.2 

0.4 

Undcflirablo. 

NGUtral..,.,.... 

2.3 , 

0.2 1 

1 

D 


2.1 1 

0.3 

DcsiiablG-Ncutral. 

2.1 

Ifl 

2.1 

0.16 

2,0 

0.2 


Table 7 shows the average time required to judge imy trait 
falling into any one of the given groups. Thus 2,08 represents 
the average time in aeconda taken to judge any desirable trait 
when thoindividunl marks his friend above the avemge. These 
times are computed by finding the average time required by 
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the individimlg to judge each trait. These average limes arc 
thea grouped according na to whether the trait ialla into tire 
desirable, undesirable, or neutral category and the average of 
those mciisurcinents is then obtained. The times thus secured 
arc for the moat part statistically unreliable. The standard 
deviation is in most cases large for the differences in the aver¬ 
ages, There arc certain tendencies, however, which are 
apparent, namely, that the females take on the average longer 
than do the males for making judgments above the average, 
average, and below the average both in the case of themselves 
and of their friend. By both the male and female groups, a 
somewhat longer time ia consumed in estimating undesirable 
traits than in estimating desirable traits or neutral traits, 

In summarizing, one may say: 

1. That it does require longer to judge some cliarncteristics 
than others. However, on account of the individual differences 
in the time required by different persons to judge the various 
traits, tlic average time taken by a group of people to judge 
one trait i.s not significantly different from the time taken to 
judge another trait. 

2, That about twice as many people need longer time to judge 
their friends than to judge themselves. 

'A. 'I’hat there is rather general agreement as to the traits 
which Iioth sexes consider desirable, undesirable, and neutral 
for Ihcinsclvea and for each other. 

4, That there is n tendency to require a longer time to judge 
the undesirable traits. 

5. That the amount of time taken to make a judgment above 
the average, average, or below the average is about the same. 

6, That the women require, on the average, longer time for 
judging the traits than do the men, 

7. That the relation between the desirability of a trait and 
the individual’s rating of himself in regard to that trait, is about 
as would be expected. Individuals tend to clas-s themaelveB as 
above the average or average in the traits which they consider 
desirable and ns below the average or average in the traits which 
they consider undesirable or neutral. 
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8. That further study of individual diiTcreiicca in the time 
required to judge different traita, in themselves and in others 
IS desirable, n-nd may lead to useful methods of dclenniniiiE 
the personal characteristics of those by whom the judKincnts 
are made. 



A CARE OE Sri':CIAL ABILITY WITH BELOW AYEBAGE 
INTELLIGENCE 

JUNE E. DOWNEY 
XJnivcrdLij of Wyoming 

Some ycfiYS ago I Lad a chance to give an intelligence test 
to n man demonstrating memory stunts on various platforms 
under the title "tYorld's Champion on Memory.” The le- 
suUs of tlic teat arc exceedingly interesting since there was 
no question of the man's remarkable gift in repeating from 
memory numlicra seen on cash registers, automobiles, freight 
cars that he had seen casually with no time for intensive 
study. I myself heard him repeat from memory numbers on 
freight trains in the order in which they had passed him while 
serving as brakeman, the record covering several pages in the 
noLcbook of the conchicLor under whom he worked. 

Tested in the laboratory under the usual conditions that 
would be used in determining the visual memory span for 
digits, he repeated 27 digits with three errors in reproduction. 
He knew and .stated the position of the numerals but did not 
give them in Berial order, brcaldngthcm up into certain groups. 
He found it difliciilt to conform to the laboratory procedure in 
the prG.sciitalion of the digits and in the timing of the memoriz¬ 
ing, Accordingly a second set of 27 digits was presented to 
him. In ihi.s ca.so lie took the cards upon which the digits were 
printed in his own hand and studied them for approximately 
70 seconds. O'hey wore then reproduced accurately, about 28 
seconds being taken for the repr’oduction. He was then asked 
to give tlie two sets that he had memorized, 54 digits in all, 
and succeeded witli uo new stimulation in reproducing 35 in 
their propei’ order. 

This record is ccrlairrly an extraonlinary one, and particu¬ 
larly when ennsitlorcd in the light of the subject's score on an 
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8. Thut further study of individual diffcrcnccB in the time 
required to judge different traits, in themselves and in otherf?, 
is desirable, and may lead to useful methods of detennining 
the personal chamclevistics of those l)y svhoiii the jiulgmcnts 
are made, 



A CASE OE SPECIAL ABILITY WITH BELOW AVERAGE 
INTELLIGENCE 

JUNE E. DOWNEY 
Vniversil]/ of Wyoming 

Some yeiws ago I had a chance to give an intelligence test 
to a man dcinonatmting inemoiy stunta on various platforms 
under the title "World’s Champion on Memory." The le- 
aulta of the Lest arc exceedingly interesting since there was 
no question of the man’s rcinarJmiilc gift in repeating from 
memory immbera seen on cash registers, automobiles, freight 
cars that he had scon casually with no time for intensive 
atudy. I myself heard liim repeat from memory numbers on 
freight tniins in the order in which they had passed him while 
serving as brakeman, the record covering several pages in the 
notebook of the conductor under whom he worked. 

Tested in tlic lulmnitory under the usual conditions that 
would be used in determining the visual memory span for 
digits, he repeated 27 digits with three errors in reproduction. 
Ho knew and stated the position of the numerals but did not 
give them in serial order, breaking them up into certain groups. 
He found it diflicult to conform to the laboratory procedure in 
the presciiialion of the digits and in the timing of the mcnioii?.- 
ing. Accordingly a second set of 27 digits was presented to 
him. In this case he took the cards upon which the digits were 
printed in his own Iiand and studied them for approximately 
70 seconds. They were then reproduced accurately, about 28 
seconds being taken for the reproduction. lie was then asked 
to give the two sets that he had memorised, 54 digits in all, 
and suceceilod witlt no new stimulation in reproducing 35 in 
thoir pi'Ojjcr order. 

This record is certainly an extraoixlinary one, and particu¬ 
larly when considered in the light of the subject’s score on an 
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intclligGnce tost. The intelligence test given him wna the 
Terman A.dult Teat. I commenced with yctir XIV. I realized 
later that I ahoakl have commenced with an cai’licv year test, 
His I.Q. was 02,0 and this would probably have been lowered 
had the XII year test been given, 

The test revealed some very inteiosling inequalities in 
capacity, for example, higli-powcv visual with little evidence 
of average auditory memory, and Utile capacity to handle 
problems that involved reasoning. For example, tlic clock 
test in year XIV wna handled very rapidly, but the code teat 
in yeor XVI was not handled flucccsafully. It was evident 
that the subject visualized in spots hut got no idea of the 
relationships involved. The auditory memory test of 6 digits 
backwards caused him some trouble, while ho failed on all 
three of the 8 digit teats as given, orally, for year XVIIL 

His repetition of the passages used in year XVIII for logical 
memory was most interesting. The first one is "Tests such 
as we are now mnlcing arc of value both for the advancement 
of science and for the information of the person who is tested. 
It is important for science to learn how people dilTer and on 
what factors these differences depend. If wc can separate the 
influence of heredity from the influence of environment we 
may be able to apply our knowledge so as to guide human 
development. We may tlius in some cases correct defects 
nnd develop abilities which we might otherwise neglect." 
He reported that ho had seen this piece of "scripture" on a 
pennant in the Panama Exposition, nnd this is his reproduction 
of the passage: "Science to figure out the absolute of each 
person of mind and lead to benefit for education, leading to¬ 
wards a better success for education or uplift of humanity." 

I may say that as regards auditory memory ho was sure that 
he could duplicate his visual achievcmenla in this second field 
if he cared to do so. He had not, however, been interested 
enough to try it. 

The subject showed very little penetration in handling the 
fable testa. Tho moral, for instance, for the fable of the milk¬ 
maid and her pans wns stated os follows; "To deal without 
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(loul)ts dnd to pratcct without chance.” In this instance the 
subject IS seeking to explain hia own philosophy of memorv 
namely, that if individuals would trust their memories dl 
might achieve remarkable results. He ia continually urging 
people to allow no doubts to enter their minda. He is not the 
only adult that in my experience with the fables has interpreted 
them in accordance with liis own favorite philosophy. 

The vocabulary test showed in a veiy clear-cut fashion the 
Bubject’a limitations in the way of precise ideas, his inclination 
to resort to wild guessing and hia tendency to grandiloquent 
verbiage. To give a few examples. “Perfunctory” he de¬ 
fined na “intent of positive;” “cameo” as “retaining view ” 
“promontory” as "intent to be prompt,” "gelatinous” as 
"intent of language.” 

The teat was moat enlightening as the subject's special ability 
stood out in a startling fashion against a background of the most 
mediocre comprehension. The secret of his achievement is 
■ probably interest in numbers, developed by his work, and a 
consequent playing with them which led to certain definite 
habits of grouping them and handling the groups as units. 



NOTES AND NEWS 


Prof. Jesflo II. Whito, h«iKl of the Depai'LJiiont of PHj'cliology, UiU- 
veraity of Putalnirg, reporla tlio following nclditioiia: Harry M, 
Johnson, Ph.D,, Lecturer; Omar C. Held, John T. SciiLon, Alfred J, 
Dietze, Instructors; Grace Jones, Inez Love, Graduate AHsiatantu. 

Teachers College, Columbia, Kaa received n gift of 3100,000 from 
Mrs. Richard 11. Hoc for the purpeae of endowing u professorship in 
education. Prof. Crcorgo A. Coe ia to i)C retired (row active afii'vicci 
February 1,1927. 

The Department of Paycliology, University o[ Kentucky, is now able 
to devote rnorc nfctciitiou to peroonticl iJroblcjn.'i and clinical, nlmorjiml 
and social psychology, Gardnor C, BasscLl Jind JiuncH L. (iraliani Imvc 
been appointed Associate and Aasiatniit Professor rc.si)cetivoly. Pro¬ 
vision has been rnade for a graduftU laboratory assiatant and two 
graduate scKolavs. 

From November 2!) to December 11 nt Clark Univci'flity tlu; Case For 
and Against Payclpcal llcscurch was discussed in a .series of lectures by 
Professors .Joscpli Jnstrow, F. C, S. ficliillor, Hans DrioHch, Drs, L, II. 
Crandon, Walter P, Pi'ince anti Gardner Miir[)liy; Mr. Fi'edericlc H, Bond 
and Mrs, Margaret Delaad. Maini.‘5ci'ij)t.s were received from Sir Arthur 
Conan Doyle, Mrs, Mary Austin, and Professors William McDougall 
and John D, Coovev. 

New York University reports the nppoinliiieiit of Di, L. JI. Lanier 
as Instructor in Psychology. Profoasen's Robert McDoiigiiH and J. E. 
Lough arc on leave of absonco, the latter- with the "Floating University" 
which is now in Pncifio waters. 

The Uriivorsity of Kanaus, Department of Psychology, announces 
the appointment of Dr, Harry Kelson as Aa.sistant Professor to siiccocd 
Dv. Williain T, Heron who Ima accepted appointment to a Hiitiilar poai- 
tion in the Iluiveraity of MinacBOta. 

Wittenberg Ifaivcraity, Springfield, Ohio, reporls Dr, Homer G, 
Bishop as Associate Professor and Di', Margaret Kincade Hi.sho[) as 
Assistant Professor of Psychology. 
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Dr, Oi-Rc-.o Artliur of tlio Child Guidrinco Clinic, Amherst Wilder 
Charity, St. Tawl, Minn,, has received a grant from the Commonweal th 
Fund for uho in iTHtatularcliziiiR tlio now Point Pcvl'ovmnnce Scale dc' 
scribed in tlnH .lourtud, Dneornhor 192rj. 

I'lin University of California reports the appointment of Dr. E. G 
Wcvci us In/Jti'Uctor in pHycliology. Dt. Olga Bridgman, Associato 
Pi'ofonsor, odered coiiimch iit (Johimbin University during the past 
amumor and attnii(l(Ml Liui ItitnrnuLionnl Corgreaa of Psychology at 
Grdiiigcn and will visit Enropoan clinioH while on a sabbatical leave, 
Dr. (Icorgi! M. Stratton will return aa head of the department after 
serving a year in Wa.sliington as chairman of the Divi.sion of Anthropol- 
ogy and I'syclioloKy of the Natioiml Rcsearch Council, 

Rutgorfl CnlUfgo, Department u£ Philoaophy and Psychology, hna 
inaugurated Lius year n Pfiyuhological Clinic for school children, juven¬ 
ile court oases and univeiHiby students, Sidney A, Cook, formerly 
instructor, now AsHislaut Professor, is in charge, 

Tlu! University of Cineinnnti Ims in prospect a newly organised de¬ 
partment of EdiKiatioiiul Psychology directed hy Prof. Harlin C, Hiiea 
with seven addiLinnal personnel momlioru, 

Tim University of Wisconsin will have this year as n member of its 
slrifr Prof, Kurt ICoffka of (icrinany. Prof, Jastrow has a year's leave 
of nhscnco. Prof, Glnrk 1j, IIuU lias established a correlation sorvioe 
made pofltiiUld hy luii invontion of a new automatic covrclatioti machiae. 
Upon application nil (iHtiinato of the cost of solving problems in corro- 
lation will bn given. 

The llnivensity of Wyoming has granted leave o( abaeaco from 
Bcptcinbor to April to Prof. U. fi. Ulirlu'ock, Mias Nancy Bayley, 
UiiivcrsiLy of lowti, is a new member of Die p.sychology stalT, 

Ohio Wesleyan University announcea the appointment of Dr. Frark- 
Hu Fearing, AH.sociafo ProfosHor, and Willard Volcntinc, Instructor 
in Psychology. 'Flic dojiai tmcnt 1ms now quarters in the remodeled 
gymnafiium (lonHisting in all of ninetccu rooms. 

Vanderbilt Univorsily iiiiiiounooH Lho appointment of Dr, John M. 
Fletcher, 'Fubiiu- Uiiivcifiily, to a Professorsliip of Psychology, 

The Univ.Tsily of Michigan ropovlH that Prof, William Clark Trow 
has returned frotii liiii year of Hprvicn as visiting Associate Professor of 
Psycliology at Vale to liis regiilai ])()Hitioii at Michigan, 
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Minmi University lii\B now a Hurcavi of Speciiil litlucalion aiul Pay- 
chocducaLioiial Clinic witli flixfull-tiine fltiifT iiioiiiboi-H luul two part-time 
nssiBianiH in [lie coiitcr at Dayton mid tlirce parl-liina ii.sdiHlanta at 
Toledo. Tim Dimetot, Prof. J. K.W. WoUiii, iaCoiiHuUion PHycKologist 
in tlic DftyLoii Hchoola and will soon linvfi ft|iin‘ai- fnnn Llio IloiiglUon 
Millliii Coinimny, Itivcrsido Prens, a text hook in (.‘liniciil mu) Almmnial 
Paycluilogy, ft (iQmpftiuou voKuuc to Tlic Kduciitioii of Ilftnclicupned 
ChiUli’cn, also liy Dr. Wnllin. 

rcimaylvftuift SUUo OoII«ko rcpnrti Iho roaiRualioii of Dr. David 
Alien Aiultrson wlio has ncccptcd Urn I'roHidcncy of Llm Kant State 
Normali Kent, Ohio. Dr. Carroll D. Chiimplin, SouthwesUnu State 
Normal School, Pa., haa Ijccii appointed Profu.asor of llducotion. at 
PonnBylvftnift State College. 

Vaaaar CoUego aanouncca the piihlicnlion of *'l‘’rmnMj’lh to Ileason" 
by Dr, Wooclhticlge Utley. Dr. llilcy noted aft chftinnrm of the section 
on Current Philosophy ofc the Sixth Intcrnulional Congress of Pliiloso' 
phy ill Ctimbridgo, Moss., held recently. 

Northwestern Univoraity reports the return of Prof. 11, 11, Gnult 
from two years leave witli the National Itcscaroh Council. IIo will 
give half of Ida time, to hta rcacarcU work on Iftctuftl Hpeccli aj\d half to 
teaching. Prof. Dolton T. Howard has liccn appoinlod Porsonncl 
Director. Dr, Esther Onlowood has been innde Assistniit rrofea.'ior 
and Dr. William 11. ShcUlon, formerly Asaialant Deim in Um Seluiol of 
Commerce and Adminislration, Univorsity of Ohicugo, has been made 
an Afisistaiit Professor of Psychology. 

The Univoraity of Rochcaler annoiincca the dratli «f Dr, lilllioLt Frostj 
Professor of Psychology niul Kducalion and Director of Uiiivur.sity 
Extension nnd the >Summcr Session. Dr. Hulsey CaHOii huH been ap¬ 
pointed Aasvstivnt Profeasor of Psychology. 

"New Type Content Examination," Columijia Ilpscfti'cli liurenii 
Teats for High Schools and CoUcgca. The liwruau of CoUeginle Re¬ 
search of Columbia University, Dr. Hen D. Wood, Director, has had 
published recently by the World Book Conipniiy six sucli tests; Eng¬ 
lish, French, SjianiaU, German, Pliyaicaand Plane Geometry, Tests in 
other subjccta «rc being prepared. Those intcreHted will addreas World 
Book Company, Yonkers, N. Y. 

Jncluslrifii Payc/iofopj/announcDs aspocial donldo ismic on "Imln.slrinl 
Adjustment Lluough Voentioiml Guidance." Tiiia should Ini ii valuable 
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reference work on the world-wide stalufl of vocationol guidance for the 
accond half of Lliifl year. Br. Douglas Fryer, editor of this special 
number, was abroad last summer in search of authoritative material. 

ScholtiHlic, a nnlioiml magazine for the high Bchool and olasa room, 
has announce*! four groupa of major awards for creative work 
hy flccondiiry scliool children in literature, art and civics. No sub- 
jcclfl arc aHHigned. The riLlsburg Plato Glass Company is sponsor for' 
theac awards. yVddrcaa “Scholastic” Wabash Building, Pittsburg, Pa. 

Children, Tlio Magazine for Parents, 353 Fourth Avenue, New York 
City, in ofTcring a new pamphlet on “Group Study for Parents,” De¬ 
tailed information is given concerning the organijiation of such groups 
and a list of recommended hooka on child study is divided into seven 
clnssificationa: (1) General, (2) Health and Feeding, (3) Sex and Adol¬ 
escence, (4) Child Psychology, (5) Education, <6) The Family and the 
Haco, and (7) Tiotion Interpreting Child Life, This pamphlet may be 
had for ten cunts and the books ordwed from this magazino. 

In the Psychological Laboratory of the Boston Psychopathic Hospi¬ 
tal, Minn Editlt V Symmes, Psychologist, has resigned to take up work 
uiidor a FcllywHlup at Yale. Her duties arc temporarily taken over by 
Mifls Clairotte P, Armstrong, of the Children’s Court Clinic, New York 
City. Miss Frances Botkin, with the Laboratory during the Bummer, 
has returned to Iwr position at Smith College, her work being taken over 
by Miss Barbara Kendall. Mr. K. N. Brush, graduate student in the 
Harvard Psychological Laboratory, is interno in psychology at tho 
Hospital for tlic coming year. 

The Committee on Child Development, Division of Anthropology 
and Psychology of tiio National Research Council, desire that the- 
attention of promising and interested candidates be called to the Na¬ 
tional Fellowships in Child Development, made possible by the Laura 
Spclman Rockefeller Memorial grant. Tho aim ia to attract to this field 
of investigation qualified workers who will inorenao the scientific knowl¬ 
edge of the child along various lines and bring this knowledge to parents 
and others concerned with child life. Those interested should address 
Dr, R. L, Warston, Executive Secretary, Committee on Child Develop¬ 
ment, National Research Council, Washington, D, C. 

Prof. Herbert A. Toops, Ohio State University, has reported that 
thirty-two colleges, member of the Ohio College Associotion, are en¬ 
gaged ill a ]}i'ogram of intelligence testing and research in which over- 
12,000 freshmen cxamiiiationB have been given. 



ROOK RKVtKWS 


LviON\Rn T, Thoi,a.nd. The. Mystery of hfiiid. New Vcirk; D, Vftw 
NosLrfind Ccmpaiiy, 102ll. ^fiB puROs. 

Willie tliiH book io nob whtlcit Itirllio Iciiliiiician iiiiiiKTHrd in Llio ai> 
plication of modci-ii payclioloRiml mnlliiMiti lo Llio pi'ac.licul iiioblomn of 
human, life, yot tliu bOKt work in applind |iMyr.liolo('y in Nbill mi nnar lu llio 
funtlamcntal prohlumH of luunan liohavior ilml tho HynluinaLir. »nil UinO' 
rebicftl ilcvelopmcnls in tlic normal fiold arc still iiccns.'^ary iiiLcnists for 
the bccliniciaii. Dr. Trolaiid’N hook re]>reHeiilH a (l('prirluro from tradi- 
tionnl conceptions particularly with respect lo III*; nlilc inaniior in ivhicli 
he haa related the accuimilatinR wealth of new material in jihyaica, 
biochomifitryj and biolo(»y Lo the profound climu'os that aro occnrriiiB 
in our concepLiona of the nature of luinmii activity. 'Diih explaiiiB the 
originality >Yliich is found in llio Ircnlincnl of anch Lopii'B us: l^'llat la 
mind? the nature of GorwciouaiieHa, what ia matlnr? Liu* intovrcdiiLionfl of 
QonaaiouancBS and inatler, Honunlion oh the foumlntion of iniiul, luimnn 
liappincsa and personality, the fiiiutninental relntioiiH of noiiHidoiiRncsa 
and electricity, and other hcadiiiga. 

Clinpter Xfl on tlic phyaice of nerve action is one of tlie cliuircat ok- 
poBitious of the recent work on the nature of the nervoim muelmnUm 
with which tlic reviewer ie fniniliiir. In the aurunil j>nrngrn])h of this 
clmptci wo nro rcmlmlcd of TroUtuVa Hyateinnlic NlatUH, "Let uh m- 
mcmlior" lio says "that eon^ciouHncaa and the intvluiial worhl of pliyai- 
aal acicucQ are two entirely diffoi'ent and separate ihiugu. fiCt ub not 
forget, however, that Uigso two ByRtwns are bound toRolher by laws, 
ao that tho cliangca whioli occur in one accm to bo dctci iiiinod by those 
which take place in tho other'' (p. 180). This in a iIualiHtiu jiositiun, 
The phygioal universe ig governed, prcauniably, in eemforttuty with tlio 
law of the coneervation of energy, while'* .... the Bcutient univcrBc'' 
(mind) ''as awholo is governed by a hedonistic law" (p. "‘12), 

The clarity of the sulaeiiucnt ox)) 08 ition in Clhaiilor XIII on the re¬ 
lations of consciousnesa and electricity is somewhat dimmed, After 
an altogether brilliant analysis of visual physiological functions we 
read, "Now tho total naUiro of the process in the cortex which corre¬ 
sponds to the red sensation will involve the inhorent nature of tho bed 
roedver' as well as the special rhythm which rcpreHcnts reel in the nerve 
current. Hcnco wo mugt siipposG tlmt there is a Hpceinl material or 
electrical structure undeclymg red iw well ae a H[jeciivl activity or change. 
Thus the 'red excitation' in tlio cortox, regarded as a whole, is a com- 

620 
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biiifttioii of Htrucsturnl and the dynamical (or change) features. Ii is a 
certain slruclnn niulcrooinQ a ceiiain change" (p, 212). One wonders 
how such an able pliysiciat coidd forget the law of the conaorvation of 
energy long ciuaigh not to realize that the “red excitation” in the cor- 
te.\ cannot stop in the cortex. It must go Bomawhere, If, as Troland 
hiniHclf woviUl lu'ciUably agree, its only outlet la into some eficel or pat¬ 
tern, the i)ostnl(Lte of a flei)arate non-physical entity (a red sensation) 
is fluperlluouH, Wliy not assume tliat the effector pattern is the con¬ 
crete physical condition to which wc have given the abstract name 
“a red seiisiitiou''? 

This introduces the controversial topic of physical wersns p,'?yehical 
monism, which carries us lieyond the limits of this review and of Tro- 
laiid’s excellent book. But, that a permanently dualiatic system la un¬ 
acceptable to liim ia clear from his closing section which carries the 
title, Idealism. Yet throughout the book the dunlistic assumption is 
BO dominant tlint wo must regard hia monism as proviaional. Docs r\ot 
the following (\uotatiou warrant ovir doing so? lie says, ''Howevei, 
we cannot hope in the present book to make such a doctrine” (psychical 
monism) "really clear. To do so would be too difTiciilt and if successful 
would unduly dispel the 'mystery of mind’; which it has been our pur¬ 
pose to set forth rather than to solve” (248). 

Alduiit r. Weiss, 

Ohio Stale University. 

Fi.oiiENCi'i L. CiooDENOTiciii. Measurement of Intelligence hy Drawings. 
Institute of Child Welfare, University of Minnesota, In Measure¬ 
ment and Adjustment Scries, edited by Lewis M. Terman., Cloth, 
xlv-f 177 pages. Illustrated. Price Sl.80. Also Goodenough Inld- 
ligcncc Test, hy the same author. Children's Drawing Sheet in 
package of 25, with Key and Class Record, CO cents net per package, 
Yonkers-on-Hudson, Now York; World Book Company. 

To those who arc a little tired of the sameness of content of many of 
the tests of intelligence recently developed, Dr, Goodeiiough'a test will 
bo n refroabing novelty. Alter Beveral years of patient research, the 
aiitlior of Measurement of Intelligence hy Drawings has published her 
tost and a descriptive account of results from its use. The book aum- 
inarizea work in a new field of mental measurement about which little of 
a quantitative nature has previously been known. 

If ever in the consideration of ecicntific work an a priori judgment 
were dangeroue, it would be in deciding upon the merita of Dr. Goode- 
nough’s contribution. The render who glances through the book and 
decides upon its merits after a brief skimming (perhaps also the cursory 
study of scoring mctliocis in some of the figures in Chapter VII) is liable 
to tUi a serious iiijustic(! to the author. Only after n careful study of the 
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outirc book and a, correcL application and scoriiiR of the teat in any one 
able to judge tlio ■value of thia work. For Dr, tioodenougli'H test ia per¬ 
haps far lead convincing at firat view and upon 8U[i[>rfioial aualyaia than 
any teat of intelligence now in use. 

The teat ia noa-vcrlml, eusy to ndmiiiiator and taken but ten miuutca 
to give. The practiced scorer can Hcorc a blank in about two minutcB. 
Uricfly aummiriKcd, the diroctiouH merely rocpicHl the child to "make 
a picture of a man." The teat is rmoful with chikiroa in tlu; kinder- 
gfttten and primary grades, or from mciilnl ago •! to inoiitnl ngo 10. Its 
reliability for a single unselccted ago group in tliia range lies lietwecu 
0.80 and 0,00, For separate ago groupg in the Huino range it yields an 
average correlation of 0,70 with the Htanford-Hinct. 

Part I of the book contains an historical survey of the problem of the 
relationship between intelligence mid drawing, an account of the mctli- 
odfl employed in building the Goodcnougli Tcfit and rlisciiHsioiifl of results 
flo far olitnincd by its luie. An inlerenting chapter on the. paycliological 
interpretations of drawing opens u]) many pOHHiliilitien for futm'c re¬ 
search studies. Part II contains a description of llio teat proecduro 
and detailed directions for scoring. A bildiograpby of ahriost 200 titles 
ia given at the end, 

The book is a very valuable and important contribution to the litera¬ 
ture of intelligence meftauroment. If the test does in |)raoLic(! what it 
has dona in its standardization, it will prove n u.-jcriil part of tlie testing 
program in the kindergarten and primary grades. 

Noiiman I’enton, 

Ohio Univcraily, 

BAMUEii D. SciiMAiiiiAUSRN. llumanizinq Educalion. Tho New Edu¬ 
cation Publishing Company, 1020. Pp. 3’13, 

This is a series of essays, or tirades, on current educational practices 
the underlying theme of which acoin.s tc be ‘‘Whatever is, is wrong." 
It ia written in the most improved iiltramodeni style. Inoomplnfcc 
sentences. Many exclamation pointsi No j)Iot, It docs point out Homo 
of the sore spots in our ways of educational thinking and doing and is, 
in rare instances, rather clever, Its general tone, however, will not 
probably attract many renders, An appended "Psycho-hiogrnphy" 
tells the reader of the author’s difliculties in securing a publisher and 
reveals to one with slight training in abnormal psychology, the real 
roaeon for the book, 

H, I, Scitotr, M.D. Jidioion and Morhid Menial HlalcH. 'J’ranslated 
from the Danish by \V. Worster, Tho Practical Christianity Series, 
The Century Go., 1920, Pp, 217, 

This scries of lectaros delivered to a group of cilcrgyinen at the Uni¬ 
versity of Copenhagen is an attomj)t to actiuaint spiritual doctors with 
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aome of the eympLoma, conditiotis and methods of treatment of those 
common mental diseaHca with which they aro particuhrly apt to come 
in contact, Dr. Hclnm showa that many forms of mental disorder com¬ 
monly display thcmsclvea in aome sort or other of religious activity, 
This being true it is manifestly desirable that the clergy have some 
training in the recognition of these abnormal conditions in oi'der that 
tliey may in somo cases give real relief end in others realize the need of 
rofcronco to medical aid. lie admits the real value of religion in the 
core of certain disorders and advocates the Holland plan of having sep¬ 
arate hospitals for tlioSQ of differing religious attitudes—a Protestant 
hospital, a Catholic one and a “neutral" one. 

The book treats particularly of; the relations of religion to molaii- 
cholin, manic depressive insanity, certain incurable diseases—e,g., 
dementia praecox; religion as a propaedeutic and as a cause of insanity 
and religion in ncrvouBiiess and mental degeneration. Although re¬ 
ligion is sometimes rccogniaed as a causa of insanity it is shown to much 
more frociucntly bo of actual aid in the prevention of mental disorders, 
Brief discussion of each topic is follon^d by case studies. Non- 
tcohnionl language ia need and the book throughout is simply written— 
loo simply for \iBe as a textbook in classes in abnormal psychology but 
admirably adapted for its intended audience, clergymen of little or no 
training in nl)normnl psychology or psychiatry, 

II. OonnoN IIuM.FiHii. Aspects of Tkorndike’s Psycholoyy in Their 
Relalion lo I'Jducational Theory amt Practice. Ohio State Univer¬ 
sity Studies, Contributions in PrinciplcB of Education No. 1. 1920. 
Pp, 113. 

In tills monograph HuUnsli insists that a good structure of educa¬ 
tional practice unn l)c erected only upon a consistent theoretical basis 
of psyr.bnlngy. A brief analysis shows that psychologists arc not agreed 
as to the nature of mind and, therefore, that educational practice is in 
clinofl. An o.vnminatioii of several of Thorndike's doctrines reveals that 
they arc not consistent with any one psychological theory and so he is 
particularly dangerous as an educational leader. As a matter of fact, 
consistency ia not really that for which Hullhsh is seeking for it ia ob¬ 
vious from the tone of hia references lo other systems, c.g., bchaviorisni 
—whicli is “crass," that they will not do. Like a good controveraaliat, 
ho preaents a siil)stitute plan, but as his psychological theory is sup¬ 
ported by uo wliit of evidence other than the mere aay-ao of himself and 
Professor Dewey, it ia difliciilb for the reviewer to see how he may expect 
it to brijig about, ns yet, sweet concord among the disagreeing psy¬ 
chologies of 1925, 

Specifically, Iliillfish objects: to Thoindiko’s doctrines, of readiness— 
it is mechanistic, of satisfiora and annoyora—they imply a dualism, of 
concept formation—common elements do not exist and anyway the 
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treatment in diialistir, o[ learning as nnaly»iB-'-i>ot ononnh in matin of 
flyntheHis, to Jiie tmatmeiifc of llmnLimiiliis ns KomnUiiitw pliyHirml, to hin 
faitU in the metiBumbility nf <nhietttiwtil pcoducls luid Ic Uih lack oC 
emphAsis on iiUinmle Hotsinl aims. 

Hullftali'fl method ia literary atnl proof-toxt uiul an n.mial tliin metliod 
leadB ita author into diiHftultwK. IILh whole Hpntinu <tu muilyniii luid Hyn- 
theHifl ill loarniiig in liAHed on the inhwi’iiee from "All h'unnni; in iina- 
lytic'' to "Learning in all onalytic” mid falls iti tin* faej: of: "Of i.liia fiiia- 
lytic learning .... fuUov account will ho givon lulcr, 'I’lio Hunplcr 
naction-torming .... in obTimiHly tJip priinary fact and will bo ron- 
sidorecl firat" (Thorndike, IMnmlumul PH\ir.holoijij, Hriofer CIoiirne, 
p. ML). There ato numerouH cason wlwrc aimUar cemuttu' proof-testH 
might be given—notably in relation to Iho mallora of roncopt and liabit 
forinntion—and wlieren.s no other sort of evidence is (iri'.HenU'd, one .side 
haa aa good a case ns the other. 

Hullfiah docB show that Thorndikn’n doclrino of siiLislirrH und an- 
noycra implies a diinlism. To overcome this dualism, I[iilllis)i iiostii- 
latQB ''mcaningH,'' (Or "auggcHtcd ohjccta/' or "ideas," or "con- 
ftcpts," p. 90.) ThcBO inoaningB are "real" but they are ‘'jion-pliyHienl/' 
one ''difTeroiit level tlian the physical," "not (piuntilativo," "not mens¬ 
urable.'' They can bo "detached from phy.sical objects" and "attiudicd 
to ayinbols.'' .(These eymhols arc '‘carrieiH of inoiininRs.’’) 'I'hey 
"compete with each other" and niorcovei' act ns Hliinuli and j)rodiiee 
reactinna. (See chapters Vf and VII.) And llie very rxiHLeiico of LIiohc 
meamnga as a firm foundation for nur educational inlilico is to be. taken 
on fnitli. However, this lack of evidence will probably diiilnrl) only 
those who arc "Hypnotized by the fetish <if seieiiec." 

Hullfish ia particularly opposed to the doclrino of the ineasuraliility of 
educational products and holds that the really valid uiiim are tlin eii- 
riohment of social concepts, 8iucc Ihcae canceptB are iimnetiHurubh* 
it would seem (.0 follow that the student and teacher alike are faced witlr 
the dreary prospect of years of endeavor in view of n goal but w’itliout 
the slightest moons of knowing of ony progresa towaide it in being made. 
It is quite posaibln that Thomdike will be content to "drill'' along, 
happy in tho thought that at least he con tell if he is getting anywhere. 

D, A. WoHcmaTint, 

Ohio [77iu'cr,n'(j/. 

Walteii Scott McNdtt. A Handbook for /?ocifiKzi«(7 ICduculion through 
Oonimunity Wtifart Cfulis, Uostow, The Palmer Company, 1920. 
54 pp. $1,00, 

Tlespite its ambitious title, this slender paper-covered vohinie with¬ 
out table of contents, indcK, or biUUngrnphy, and witb 1 )mL a partial 
treatment of the field indicated, shuuld be claSHifiod us a pain[)lilet 
rnlber than ns a handbook in the traditional hcusd of the term. 
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j'iic author makes an ardcnb plea for “aooial education” as against 
‘'individual education” and goes ao far as to say that “we must socialize 
education to save the state.” Thia very general objective, he believes, 
con beat bo realized through the socializing influence of what he calls 
‘‘coiniminity woiruro clviba.” Under this category he describea briefly a 
few of the well-known features of such Organizations as Boy Scouts, 
World Scouts, (Jirl Scouts, Dig Brothers and Dig Sisters, and the boys' 
and girls' clubs sponsored by state deportments of agriculture. He also 
mentions clubs for farmers and their wives, By means of practical 
suggestions, model constitutions, and programs the author demonstrates 
how such organizations may be started and Buccessfully operated, He 
is convinced that the school building, as the natural center ot interest 
for the entire community, will in time become the "social center” 
where such club activities will be carried on. 

Thn volume, tliough limited in scope and in keenness of sociological 
penetration, offers practical suggestions to leaders of boys’ and girls' 
clubs. Tifclucators might be interested in ihe author's theory of social 
education, although, struggling as they do with the problem of finding 
spccifiie materials and specific methods for the attainment of specific 
objectives for specific type groups and individuals, they will probably 
not share the author's cntliuaiaam for n social education so vaguely de¬ 
fined and yet so confidently considered as the magic solution for all the 
knotty problems of our present social order. 

Anxiiuii H. Ehtadhook and Ivan E. McDouqlk. Mongrel Virginians: 

The Win Tribe. Balbimoro: The Williams & Wilkins Company, 

1020, 205 pp. S3.00. 

This hook is the outcome of an extended and painstaking investiga¬ 
tion into the genetic relationships and the resulting physical, mental, 
and social characteristicB of a mongrel Indian-White-Negro group oc¬ 
cupying an isolated strip of land four miles wide and eight miles long 
in the foothills of the Blue Ridge Mountains of Virginia, Assisted by a 
group of students trained in sociology the two investigators, one a cu- 
genist of the Carnegie Institution of Washington, the other a professor 
of sociology of Goucher College, examined state and county records and 
interviewed oflicials, mission rvorkers, teachers and long-time residents 
of the district bordering on the territory of the "Win tribe,” ns the 
group is called by the investigators. The Wins themselves were inter¬ 
rogated frequently and were observed over a iwriod of two yenra. Ihc 
intricate genetic and social pattemB of the century-old group could thus 
be reeonatructed in the form of diagrams, statistical tables, and de¬ 
scriptive paragrapliR packed with information. As a whole this repre- 
.Hentfl the most completo scientific study of triple ra.ee mixture in a small 
area that Ims come to the attention of the reviewer. 
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The Win group, it ftppcnrfl, originiitod in 171)0, wlirn two Indian 
atrains, pcrJmpa only partly pure, mingled in marriage with a white 
strain. Another Indian strain woa added in the fiecond generation, and 
Negro blood enteiod aomcwliat later. lifTcctivc isolation due to the 
sligtnn of color piovciitcd scottoring of the Wins and forced them to 
Intermarry within their own Idood group, yet did not cheek the iiird- 
tration of inferior white nnd colored blond from the outaide, partly 
through legal matriago and partly through illegitimalo sex rclationB, 
The authors asautne the Indian, Negro, mixed, and late wlilLe stock, 
with the exception of one case, to have been distinctly inferior to the 
original white stock, ^Yh^ch they rate aa "at least of normal ability." 
The present population of six hmidrod and (ifLy-eight persons, repro¬ 
ducing at an average fecundity rate for all generations of d,?! iwr child¬ 
bearing fcraalo, inbreeding nt a rate of approxiruntely 50 ])cr cent, 
having a general overage illogitimncy rate of over ‘iO per cent, 
exhibiting feoblfimindcdness in practically every i)eraon in varying 
degrees, and living on a very low economic, aocinl, and culLurnl plane, 
presents a picture of startling human and social dcfioicncy. An unusU" 
ally low record of alooholism, venoronl disease, and crime appear as the 
only bright spots on the otherwise extremely gloomy canvas. 

Does race mixture of the typo desoribed invariably lend to a lowering 
of mental capacities in tho offspring? The authors carefully refrain 
from formulating a positive onswor to this question. Tlioy insist that 
tho materials are presented ofl a "careful summary of the facts of his¬ 
tory” ond not as a theory on race mixturo, Yet, they include in their 
study a dozon outline sketches of triple race mixturo in other parts of 
the South, many picturing an inferior typo of progeny; thoy append a 
copy of tho Virginia Racial Integrity Law of 1024; thoy express the be¬ 
lief that if this low can bo enforced, it will pteaervo racial integrity; 
and tlioir publiahara announco on the jacket of tlio volume that the 
findings will have "vital and important bearings on racial integrity 
ond the maintcnancQ of tho 'color line' in the South." Thus the findings 
arc unfortunately given greeter univeraality than was obviously in¬ 
tended by tho authors, It is to bo hoped that the inveatigatora svill soon 
find it possible to complete tho projocted studies montioned in tho 
volume BO that compaioblo data bo obtained for generalizations of wider 
social BignificftTiCQ, In the light of recent studies in the fields of psy¬ 
chiatry and social w'ork it might seem desirable to measure the influence 
of the aociol environment upon the mental reactions ond tho organi¬ 
zation of personality in tho "Win area in order to detect any spurious 
innate cloficicnciea, 

As the study stands, it impresses tho roviowor na a pioco of caroful 
research yielding valuable data to the future investigator in bho field of 
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race mixture. The authors also deaerva the gratitude of the State of 
Virginia for uncovering errora in the census classification of colored 
persona which would have worked injuslico to those marrying under the 
Racial Integrity Law, and for calling attention to a problem of serious 
social inadequacy. 

H. J. Jeddbloh, 

Ohio Universily. 

Tubman L. KEnnEV. Jn^uence 0 / Nurture upon Native DiiTerence, 
New York: The Macmillaa Company, 1920. 

It has been recognized for many years that the different varieties of 
the human race exhibited different charactcristica of temperament, 
intelligence, habits, and phyaical vitality and acquirements. It hos 
also been admitted that history, political, religious, commercial, and 
racial, has been determined to a greater or less extent by the diversity 
of theso characteristics. In spite of this somewhat general cognizance 
of those important factors iu the history and welfare of nations and 
races, little organized, ecientifio study of them was ever made until the 
last tow years of this present century. And even at the present time 
the few facta available arc chiefly physical and, to a much less extent, 
mental mcnanrements and comparisons of two or more races, 

The vastly important characteristic of temperameDt, what we might 
call the innate tendencies, of arace has been almost wholly disregarded 
duo partly to failure to realize its importance but chiefly to the appar¬ 
ently hopeless complexity of the problem. 

The work reported which forma the basis of the news expounded in this 
extremely interesting book was performed by the authors in what is 
probably the most desirable place in the world from an experimental 
point of view, Hawaii. Tho mixture of races combines every known 
race except the American Indian and sovcrol varieties of some of them. 

Part I of the book is introductory, giving the reasons for the investi¬ 
gations, the importance of temperament in tho race, and the methods 
to be used. 

Part II gives a very interesting and valuable history of the different 
Tacos present in Hawaii. This part alone would justify anyone in 
spending the time to read it carefully, leading as it does to the heart of 
the problem of over-population in certain countries, with its attendant 
dangers of economic and racial imperialism. This part is extremely 
informative to anyone interested in tho origin of such a diversity of 
peoples as occur in this small group of ielands, 

Part III is a social analysis of the different races and gives the results 
of the indlviduol tcinperament of the race. The different races are 
rated according to the strength or weakness of certain social traits, 
Some of the social traits listed are lack of planning ability, impulsive- 
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ncBS; irresolution, oto., find their oppoailcH. Vroin tliPHe it can l)c Been 
that tlio mctliod while rather unique and rrcoiiL ifi Heieiililio iiivcatiga- 
tion, goes to the very center of the cauwi of raeiel UifTfMf'iu'.e end BUpe- 
riority or inferiority. 

A racial oHicicncy index is worked out from the HfUH'fu in the ilifTcrfmt 
aocinl traits, It will Ijcof inlercal to any render to ace llie idanlLa o( thia 
ranking to find that the Japanese and (Jhinese live iit the top. 

Tliua in the light of Hcientific atiidioa, inoomiileto rind ineonehiHive 
though they moy bo, we are hcgiitning to see Ihiil IIkuo arc few haaoH 
for our exalted opinion of the white rnces. Again in aoeiiil iidjuatnieut 
as measured by lack of criminality, huHiiiess initiiitivc, HiieecHH in pro- 
fessions and trades, etc., we find many Burpriaos. 

Part IV deals witli the brain development of tho dilToi'fiiit riiec.H and 
gives some very illnminaUng facts and coneJuBionH r,{)m’,cn»ing the 
cranial capacity at difTorciil ages for both sexea of Anglo-Sa.voii, Japn- 
iieac and Chineac children. The Japanese are shown to have n cranial 
capacity greater than tho Cliineae, and equal to wliitcs of tlic Hiimo sncinl 
stondiiig, The history of the races in Ilaivaii is of imiKu taiiee liorc in 
classifying the clilldrcn into the prosier social groups. 

Part V gives facta relative to the mentality of the dilTercut races. 
Billet teats and Army teste were made. In theHP. leiila tlie Oluueac 
compared very favorably with Northern liluropeans luul Americans, 
niid excel conaidernbly Southern lOuropeans. The imthora voi y carc- 
fnlly point out however that these teals are only a ineiisiirc of scliool 
intelligence and not of racial inlelligoncc. In ordiir to incasiiio mciiil 
intelligence the tests for social Irnits andndaiituhilily tnimt he includrd. 

Parts VI and VII are given to n diacussion of the iinjnirliinee of exact 
knowledge coueerning the relation of lempevamenl to race and to vaeial 
futures, Strength of racial character is needed to Hafoguard a nation 
or a race nithcr than initilary forkifications. The ,lii|)un(‘HC are shown 
to be superior to all other groups in planning capacity, resoliition and 
self-Qontrol. Now ideas of Isihavior consistent with character inuat 
be adopted to consorve whatever superiorities of raeo we may poascss. 

Emmuti' Itowiucs, 

Ohio Ninicv.sity. 

Hk^hy J, Dokiiman. Ths Orwiltdioti oj Collcffe Freshmcri. The 
Williams & Wilkins Company, 1926. 162 pp. S.'bOO, 

Perhaps no single feature will give a letter idea of the aco|K! of this 
work than tho three main flivisioos into which the outline fulls, vi«,: 

Part I. ytntcmoiib of the problem. 

Part II. Curi'cuL Practices with lica\icct to tlu’. ProhleiiiH of Orienta¬ 
tion in IleprcacnLativc American CoUrges. 

Part III. A Guidaneo Prugruin. 
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In the fii'Ht part the problcma of the freahraan and of the administra¬ 
tion me aimlyflcd mul the need for guidance of entering etudontfl is 
pointed out, lioth the adminiBtrntion and the freshman should have 
a clear coneeption of the ainiH of the college in terms of which adjust¬ 
ment of llie Htudent to hia college career should take place. 

I'fti't II emliudicfl a thorough description of the more important 
methodn of Holecting atudcnt!i for ndmisaion to college, advisory systems 
mul orientation coursca. 

The third part of the bookie in many ways the most valuable. After 
KhowiUR that student guidance in the colleges is inadequate and ineffec¬ 
tive, th(! author HUggeaU a pcreonncl aervicc or guidance department 
of which Im flays: 

‘Ttfl ofleolivcncfls is hound up \vith the utter avoidance of impersonal 

methods and machinery.It must be the business of someone 

in the college to see that the student is adequately known and under* 
stood- This does not mean that teachers and other ofEcers have less 
rcspoiiHibility for Irccotning better acquainted with their students, nor 
docs it moan timt they should discontinue giving advice when it is 
Houglib, but it does mean that there must be some agency in the college 
where ns nearly a complete picture M it is possible to obtain is available 
for the purjrosc of guidance." 

The relation of tho porsonncl service to the dean's office is discussed. 
Vurloiifl pliascH of guidance before, during and after registration are 
(iiUllned. An cxlunsivc lubliography adds to the value o£ the book, 
Anyoru! engaged in administrative or adviaovy work can scarcely fail 
to Hud this contribution helpful. It is to be hoped that it will find its 
way into Llin liandfl of many college presidents and deans who arc not 
yet nwiikc to the need of the student for assistance in adjusting hirasclf 
to college life. 

Amos C, Anderson, 
Ohio U-nivemtij. 
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